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87 FR: 


O U defire me, (and from a good Friend ſath 
Deſires are Commands) Pirſt, to pick out for 
1 you a Set of choice portable Books fit for a Gentle. 
I an of the Sword: Secondly, to write down for you, 
And ſend you the Sequel of out "Converfations on the 
Tas. de la Nature; that Ab'ence, as you are kindly 
pleaſed to ſay, may not be a Bar to your Pleaſures. I Hall 
3 Jaadily, and to the beſt of my Power, comply with your 
Peſires on both theſe H:ads, Nor can I, indeed, with 
} Jay Decencv, give a cool Arſwer to ſuch judicious and 
Esſonable Requeſts; and I ſhall, perhaps, find my own 
Account, in trying to þ1] up lome of your ſpare Hours, 
vhen ycu are not engaged in your Exerciſes and Travcls. 
; A Soldier's Library (eſpecially when he is in Service, 
Fr on the Road) neither mult nor can conſiſt of many Vo- 
mes. A judicious Choice is the chief Merit of his 
00ks; and theſe may very well be redvced to the three 
Vol. IV. COD - follovring, 


% 
8 3 A 


: 4 LETTER, . 


following, viz, A New Teſtament, Cæſar's Commentaries, 
and Euclid. Nor do I- doubt, but you always. will ji 

to them the Book of Nature, and that of Mankind. Such 
a Library may attend you every where, fill up all the 
Vacancies, as well as ſupply the Wants, of your Life, and 
be every Day ſwell'd with new Obſervations, without 
multip'y ing your Incumbrances, or magnify ing your Bag- 
gege. This is all I can do with regard to your fitſt Requelt, 
and I think, it ſufficiently anſwer'd, . | 1 

As to the Second, viz. To proceed in taking a View 
of the moſt beautiful Parts of Nature. As we have already 
jurvey'd the internal and external Parts of the Earth, | 
the very Order of Nature itſelf dictates, that the Heavens, 
and the 3 which the ſeveral Parts of the Univerfe 
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DIALOGUE. I. 

HEN heretofore we examined, 

merely by way of Amuſc- part J. of Spelt. 
3 ment, the ſeveral Operations de la Nat. Vol. z. 
F little Animal, and the Structure and 

Frame of the ſmalleſt Plants, you remember, Sir, that 
Pu therein diſcover'd a Generation ſo regular, fo con- 
yt and perſeverirg an Uniformity of Species, ard an 
rganization fo far ſuperior to our limited Underſtand- 
gs, that we were ituck with Amezement at con- 
mplating the unfathomable Wiſdom, which the Creatcr 
as diſplay'd in the minuteſt and leis perceptible Objects. 
heſe Particulars of Natural Hiſtory ſeem'd to me to 
ee had another good Effect on you, and to have made 
ao inquiſitive. 
each B 2 The 


5 * —— 
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been mention'd. 


* 


—— 


4 


Part II. Vol. 2, 


and. 3. 


* 


The View we afterwards took of the 
Helps we every-where find near at Hand, 
on the Surface, as well as within che 
Bowels of the Earth, made us fenfible of 
thi Dignity of Man. This Inventory of our Poſſeſſions 
and Furniture of all Kinds, raiſed in us a Surprize, at 
ſeeing ourlelves ſo very dear to the Creator, andtill'd us 
with a thorough Senſe of. Gratitude, for the Boun tles hee 
tl:us heaps upan us, and diſpenies to none but us; ſinee 
we are the only Beings he lets inio the Knowledge of 
their Exiſtence, and to wn he has given the free 
Ule of the ſame. - 

If we caſt our Eyes from the Earth to 
the Heavens, there we diſcover Beauties 
ef quite another Character. There do we 
receive Preſents of far greater Value than all that have 
But though the ſh-ning Statelineſs of 
the Firmament makes it the. brighteſt Part of the whole 
Scene of Nature; yet are we much leſs affected and con- 


Vart UT. Vol. 4. 


cern'd at the Sight of ſo many magnificent Decorations 


rolli:g over, our Heads, than we ate at the IT. pught that 
they all move for our Sake. The Earth, inde 
compared with that immenſe Globe of Fire chat gives it 
Light, ſeems not to be diſtinguiſh'd from the five or ſix 


Light therefrom, and appear to be ſo very inconfiderable 
Objects in Nature. Again, our Globe, compared with! 
the Stars, dwindles down to an imperceptible Point.“ 
What then ſhall we think of him, who inhabits it! He, 
indeed, ſeems to be quite annihilated. Shall we believe, 
after this, that the Almighty had him in View, when be. 


framed his Works; and that it is for him God has re. 


gulated the annual Circie, the Inequality of N 'ghts and 

Days, and the Viciſſi ude of Seaſons! 
ile; the Excellency of the Beings God has created 1 
not to be meifured with Fathom. The Inhabitant d 
the Earth has received an Underſtanding, a Faculty u 
will, a Soul. 
10 the Knowlelge of h's Works, whereas ke denies thi 
iam? to the Sun itelf. It is for Min he deſigns both ib 
Uſe and the Benefit of this ftately Retinue. Man is df 
| OILS 


F even vc 
our Int 
other Planets, which, as we'l as the Eaith, borrow their © : 


It is this minute Being, whom God admit} 
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__ Z only Creature on Earth, whom God invites to praiſe him 
nd, No doubt, Man may very proftably be ſenfible of his 
the oon Inconſiderableneſs. But he is the more ſurprized, 
e of and the more thankful, when he ſees, wich how great 
ions Diſtinction God has been pleaſed to treat | 

„ at bim and to make him here below the Pal. viii. ver. 83 


| Ws ſole Spectator, and the true Enjoyer of 6. 

he Natute. Far, then, from conſidering his 5 
"ye | 9 own Meanne's with a ſtupid Diſcontent, he, on the con- 
e of _ 


trary, is ſenſible, "that. this his very Meanneſs is advanced 
free by a Deſtination equally noble and gratuitous, © He can- 
not hearken to Reaſon; and not diſcern that pleaſing in- 


h to chanting Truth; that he is, on Earth, the chief Object 
utics of his Creator's Complaceney and Concern. Though 
o Wwe 


there were. in other Spheres Millions of intelligent Beings, 
have oa whom God ſhould: think fit to beſtow ſome other 
eſs of Favours, (a needleſs Inquiry, and not within our Reach) 
Whole Would it be leſs true, that a Man on all Sides experiences a 
con- Fracious bountiful Hand, paternal Cares, and an Order 
ations @eftabliſh'd only for his Sake? O what Dignity! What a 
xt that Greatneſs it is, to have a Father, who, on our account, 
when ſtrews the whole Earth wich Bleſſings of all kinds, and 
ves it even vouchſafes to make the very Heavens ſubſervient to 


K. 


or ſix Our Intereſts! r | 

y their 7 I need not, my dear Chevalier, here inſiſt on the Ex- 
derable cellency of the Study of the Heavens, in order to raiſe 
| with your Curioſity that way. That Science, which buſies 
Point. itſelf about the Order and Courſe of the Stars, the Path 
jr! He, and Effects of Light, and all the Relations the Earth can 
believe, have with whatever ſurrounds it, in ſhort, univerſal 
hen be. Phyſics is, undeniably, of all Sciences that; which moſt 
has le. elevates the Soul of Man, by the Grandeur of the Ob- 
hts and jects it offers to his Conſideration. It may be property 
| WMaid to enlarge his Mind, in ſubmitting the very Courſe 
reated i of the Stats to his Underſtanding, and to join with the 


Jitamt d Merit of doing Mankind many fignal Services, that of 
\cul:y i Paffording Piety ;,Motives both of a lively Gratitude, and 
admi of the moſt profound Veneratio . 
enies t You very well gueſs at elk the Beauty of Aſtronomy, 
both and of the- whole enor of natutal Philoſophy. But I 
an is w muſt not hide from you, that, theſe very Sciences, by the 

ov © B 3 falſe 
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ſalſe Methods, with which they have been purſued, and on 
the wrong Uſe they have been put to, have been the inw 
Occaſion of infinite Miſchiefs. They gave Birth to Ido- the 
latry, and have fill'd the World with Prejudices, Super- of | 
ſtitions, and idle Fancies. Nav, Irreligion itſelf has more Do 
than once attempted to ſupport itſelf thereon. I therefore witt 
{top ſhort at the Conſideration, and heſitate on the Choice all, 
I am about to make for you; ſeeing the Advantages to Phil 
| be reap'd from theſe Studies are attended with lo great a it. 
11 Number of Errors and Dangers. FEES you 
if Another Obllacle, not much leſs perplexing, is the met 
if Difficulty of letting you into the Celeſtial Motions. It - Plou: 
1 is not with this Part of Nature, as with an Inſect, or a chan 
i fine Flower, the Knowledge whereof may be attain'd at ties. 
1 firſt Sight, or by the Help of a magaifying Glaſs. 1 Bene, 
3H therefore thought the eaſieſt and ſureil Method for me was ticula 
| f this; viz. To facilitate the Approach of theſe ſo nume- make 
ih rous and fo valt Bodies, by offering them to your Sight paſs 
lit under different Aſpects, and at ſeveral Times, gradually no let 
i making them eaſy and familiar to you. Muſt I then Thing 
5 begin with requiring of you a large Stock of Machines Laws 
ah and Geometry? No ſure; we need not uſe Greet or Globe 
111 Algebraic Terms, fo long as we can underſtand one an- and fa 
i other in Qur uſual Speech. _ | 198 theſes, 
10 | I ſhall begin with plainly laying be. from, 
ai Part I. Vol. 4. fore you, without any Ditputes or both J 
140 mamathematical Diſtinctions, what our to wh 
Ib Eyes, and the firſt Appearances diſcover to us of th? the . 
Ii Structure of the World, and what common Senſe hinis might 
bt to us of the Excellency of God's Favours towards ue, You 
Wh together with the Uſefulneſs of the Day, and of the this M 
40 Celeſtial Revolution. SES Theor 
iN | Aſter this, we ſhall go one Step of the 
0 Part II. Vol. 4. forwarder. As the Knowledge of the Effects, 
i Heavens cannot be obtain'd but by « Ct all, 
Ui long Series of Obſervations, nothing can be more ns _ Tegular] 
(| tural than to add to our own Experience that of Men, thbemat; 
Itth who lived before us. I am, there/ore, to furniſh you This 
I'S with a Hiſtory of the Progreſs, which the ſeveral Ob I have 
316 ſervers of Nature have made therein from one Age o Your e 


another. But their Works are of two Kinds ; they uo 2 
ſometimes run upon experimental Truths, ſometimess therein 
| 01.5 | 
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Of the HE AVE NS. 7 
on Hypotheſes ; by which they enc cavour to explain the 
inward Frame and Structure of each particular Body, or 
the general Fabric of the Univerſe, or the Concurrence 
of thoſe Forces, which put whole Nature in Motion. 
Do not let us confound the Hiilory of the Diſcoveries 
with the Recital of the Hy potheſes. We ſhall, fit of 
all, tale in Hand the Hiſtory of Phyſics, or Experimental 


Philoſophy, and of the Uies we have experienced from 
it. The firſt Naturaliſts, whoſe Diſcoveries I ſhall give 


you an Account of, were, perhaps, neither great Gco- 
metricians nor great Calculilts. 'I'necy were very often 


Ploughmen, Gardeners, Shepherds, Travellers, or Mer- 


chants, who acquainted other People with uteful Novei- 
ties. But what they have taught us is certain, and the 
Benefit of it icconteſted. It is but juſt we ſhould par- 
ticularly inſiſt on this Experimental Philoſophy, which 
makes up the. Happineſs of Mankind, Hence we ſhall 
paſs on to the Hillory of general Phy ſics, which aims at 
no leſs than informing us of the Manner, in which-cyery 


44 * 


Thing had its Original, or at leaſt at àctermining the 


Laws and moving Forces that regulate the Courſe of every 
Globe. In this we ſhail find many: very, great Names, 


and famous Diſputes. From the Expoſition cf the Hi po- 


Sax . | | a 2 
theies, you will judge of the Fenefit chat is to be expected 


from, and of the Value that is to be fet upon them. In 
both Hiſtories, we ſhall carefully remark the wrong Utes, 
to which theſe Sciences have been apply'd, ard Prevent 
the Miſtakes and Extravagancies, of which this Study 


might be the Occalion. 


You ere ſenſible, my dear Friend, that when I choſe 


this Method, rather than to lead you from the Geometrical 
Theory of the World, and from the Study of the Motion 
ol the Celeflial Bodies, to the Conſideration of particular 
Effects, it was in order to lender eaſy to you the ncblelt 
ef all Studies, inſtcad of giving you a Diiguſt to it, by 
regularly purſuing it with Piolegomena, Axioms, and Ma- 
thematical Demontirations. = 


This Choice of mine is ſtill grounded on the Deſire 


| I have of procuring you another far greater Advantage. 
+ Your chief Intered, as well as mine, is perfectly to 
bow the Place we inhabit, and the Preſents we have 
therein received, Let the Utility or Inuulity of general 


B 4 Phy ſics 


3 DIALOGUE 1; 
Phyſics be what it will; (and this will plainly appear 
from the Compariſon we ſhall make between that arid the 


Experimental) the chief Good, we ought conſtantly to aim 


»t in both, is to make the Whole ſubſervient to the 
Knowledge of the Earth. The Study of the ſeveral 
Points, Motions, and Aſpects of the Heavens, is not in- 
tended to acquaint us with what paſſes in the Firma- 
ment; and we in vain are inquifitive that way, unleſs it 
he to improve our Manners and our Conduct within our 
own Sphere. But if the Study of the Heavens may be 
made to refer to us, and have a general Relation to Man- 
kind, it muſt chiefly be effected by a faithful Account of 
thoſe Obſervations, which Neceſſi ty 
time cauſed People to make on the ſeveral Objects Hea- 
ven offers to our View, and of the conſtant Benefits, which 
Mankird knows how to reap therefrom. The Hiſlory 
of Natural Philoſophy is indeed the Enumeration of our 
Wants, and of thoſe plentiful Helps, which God has placed 
within our Reach to ſupply them. It is good only as it ſnews 
us what is over our Heads, without making us loſe Sight 
of what is under our Feet, and as it engages us to ſerve 


our Brethren, (that is, all Men without Exception) by a 


more perfect Knowledge of that Soil we are appointed in 
common to improve. | 

I ſha!] therefore endeavour, my dear Chevalier, to lay 
the Hiſtory of Natural Philoſophy in {ſuch Order before 
cur Eyes, that after having read it, you may have a 
tolerable Idea of the general Diſpoſition of our Globe, of 
the Aſpects, under which the Heaven is ſcen by the ſeveral 
C'imates of the Earth, and of the principal Intereſie, 
which unite the Inhabitants thereof. In this Science, 
more than in any other, I ſhould think myſelf to have 
led you the belt Way, could I have taught you to leave, 
without Regret, whatever is metaphyſical, abſtruſe, and 
no ways relating to Man's Wants; how to make your 
{e'f Maſter of what is certain, practical, and of general 
Acceptation, of what has a Relation to Objects under 
our own Management, and of what may contribute to our 
Happineſs, either by keeping us more conſtantly buſied, 
or chiefly by rendering us more virtuous, | 
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Of the HEAVENS. 
For the ſame Purpoſe, I ſhall, perhaps, 


9 


from the Hiſtory of Natural Philoſophy, The Subject of 


paſs on to the practical Part thereof; and the fifth Volume. 
if you ſeem to like theſe Subjects, and to 
be deſirous of acquiring a more exact and more particular 
Knowledge of the Uſe of Globes, of Aftronomical and 
Optical Inſtruments, of the Manner, in which we calculate 
the Years, Months, Lunations, and the whcle Order of 
our Days, of the ſeveral Uſes we may expcrience from 
the. Knowledge. of Motion, of the Laws of Gravity, of 
the Spring of the Air and Atmoſphere, of the reciprocal 
Preſſũres of Fluids, and of the Application of the moving 
Forces to our ſeveral Neceſſities; in order to ſatisfy you 
on all theſe practical Points, we ſhall, perhaps, in our 
following Converfations, have recourſe to a few mechani- 
cal and geometrica]l, but, at the ſame time, ſo plain and 
ſo fruitful, Principles, that you will be ſurpriſed at {eeing, 
that the experimental Knowledge of Nature, which is the 
moſt engaging and. moſt pleaſing of Sciences in all reſpeEts, 
and the moſt proper to ſatisfy any judicious Mind, both 
by the Uſefulneſs and Variety of its Productions, is at the 
ſame time the eaſieſt to be arrived at, and yet the leaſt 
cultivated. | | 
The whole Purport of my Plan is, in a ſmall -Compaf, 
j ko join together whatever is certain and uſeful in natural 
Knowledge; Firſt, By the Help of our Senſes, and by in- 
ſpecting Nature; Secondly, By Help of the Hiſtory of 


what has been from Age to Age diſcover'd or improved; 
„Thirdly and laſtly, By the Help of ſome of the Elements 


of the plaineſt Geometry. | | 
Let us begin the Study of the Heavens by the plain 
» Teſtimony of our Eyes. The Courſe and Method of it 


being pretty much in our Choice, we ſhall” begin by the 


, Night, which darkens every Thipg, and then run over 
What the Day ſhall ſucceſſively unveil to our Eyes. 
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DIALOGUE u. te 2 

} | oa y, 

H E Night is no Being. It is barely the Inter Work 

| ruption of the Motion of Light towards our Eyes, Heat 
But even Nonentity itſelf is not unffuit. emplc 
The Night af. ful in God's Hands; and as he has made She Ir 
fords us foftroc- all Beings ſpring out of Nothirg, he every Þ But 
Mo...” Day fetches from it, not indeed any new * eſt t 
Beings, but wholeſome Inſtructions, and elf tal 

many regular Utilities, in Favour of Man. 5 agrecal 
The Night by taking from us the Sight and Uſe of . t 
Nature, in a Manner recalls us to that primitive Nothing- 113 
neſs from whence we firſt ſprung, or puts us again in tha: n 18 
State of Darkneſs and Imperfection, that preceded th: by mea 
Creation of Light. The Diſtemper, which weakens ou: ic 158 0 
Bod ies, makes us the more ſenſible of the Value o“ ” h: 
Health; and the Night, which in ſome Sort anaihilates *: e, th 
the whole Univerſe, with regard to us, makes us the DR! 
more ſenſible of the ineſtimable Worth of Day-light. Nigh: R! t 
is not only deſign'd to ſet off by its Shades the Beau Jof LEGS 
ties of the great Picture of the World, but to inſpire *' Na 
us with a greater Humility at the Sight of that Darkre+, bs | 
obliges 


which is natural to us, or with a livelier Senſe of Grati- 6 i 


tude at che Return of a Light, which is none of our Du. it rem 
Though the Inſtructions it affords us were never fo uſefu, him * 
vet would it be a fad Thing, ſhould it impoveriſn U ? 00 
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Of the NIGHT. Go 


merely for our Improvement. What Night ſeems to 


- reſcind from our Life, by daily depriving us for ſeveral 


Hours together of the U'e of Light, and of the Sight of 
the Univerſe, it abundantly makes up to us, by the Relt 
it then procures. 
lan was born to labour. Such is his 
Vocation and Eſtate. But he cannot The Neceſſity 
undergo his Toi), unleſs his Blood ſup- of reſting. 
plies him continually with an infinitely 
ſubtle and active Matter, which ſets the Springs of the 
Brain, and the ſeveral Muſcles of the Body to work. But 
the perpetual Waſte, which is made of that Matter, which 
with ſuch Swiftneſs anſwers all his Purpoſes, would at laſt 
throw him into a lingering and conſumptive Condition, 
did he not recruit himſelf, and make up his Loſſes, by 
the Ule of new Aliments; and theſe, again, could neither 
be digeſted, or regularly diſtributed thiough the whole 
Body, was he always in Motion. He mutt leave off the 
Work of his Brain, his Hands or his Feet; that the 
Heat and Spirits, which exhaled from him, may be ſolelv 
-employ'd in aſſiſting the Functions of the Stomach, during 
the InaQion of the other Parts of the Body. | 
But God did not leave the Uſe and Diſpoſal of tha: 
iReſt to the Reaſon and Management of Man. He kim- 
ſelf takes care to lull him aſl:ep. He makes Sleeping an 
"agreeable Neceſſity to him, without either letting him 
into the Knowledge, or giving him the Government 
thereof. Sleep is an incomprehenſible - State, of Which 
Man is ſo far from conceiving the Nature, that he can by 
no means either procure it to himſelf when it comes rot 
of its own accord, or refuſe it when it ſeizes uron him. 
God has reſerved to himſelf the Diſpenſation of that Re 
; pole, the Time and Meaſure of which, he knew, would 
never be well regulated by human Reaſon. He has choſen 
Night as the properelt l'ime, and the beſt Means to in- 
atroduce Repoſe into the Wo.1d, and to fix the Duation 
jof it. N | 
| Night, indeed, in covering al] Objects with Darkneſs, 
4 obliges Man to ceaſe from his Works; and in order to re- 
freſh him aſter all his Fatigues, by keeping him inactive, 
qt removes whatever might agitate him too much, or affect 
{him too lirongly. It conveys Silence and Darkneis every 
where. 
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where. It takes from him the Scene of Nature, in or- 
der to ſtrip him of the Uſe of his Senſes; and as the one 
is of no Uſe. without the other, it at once deprives him 
of both, Who cannot diſcern, in this great Regard of 
Providence for Man, the Cares of a tender Mother, who 
removes all Noiſe from the Place where ſhe has laid her 
Son ? She. fondly watches over him, in order to ſecure 
His Repoſe. 

Night and Sleeping are ſo connected, and the ſormer ſo 
properly made to bring on the latter, that whenever we 


itand in need of Repoſe, we begin it by procuring a Sort 


of artificial Night to curſelves, We ſeek ſome ſhady 


| loneſome Place, and have recourſe to Curtains and Win- 


dow-ſhutters. Our Senſes are never unbent but by the 


Removal of what gives them Agitation; and it is eviden:ly 


this Service, to which Night is commiſſion'd and appointed. 
But let us conſider for a Moment, with what a diſcreet 
Caution it diſcharges that Duty. 

Night, in ſerving Mw, FR not tie 
him up exactly to any preciſe Moment. 
It comes not in a blunt and abrupt Man- 
ner to extinguiſh the Light of the Day, 
and all on a ſudden to rob us of the Sight 
of thoſe Objects we are intent upon. Far, indeed, from 
coming upon us unawares in the midſt of our Works or 
Travels; it advances on the contrary by flow Steps, and 
only increaſes and thickens its Darkneſs by degrees. Tt 
permits us to make an End of what it is our Intereſt to 
tiniſh, and does not precipitately deny us the Sight of the 
Goal we ſtrive to arrive at. It is not till after it has decent. 
Iy told us of the Neceſſity of taking our Reſt, that i 
finally makes an End of darkening the whole Face © 
Nature. 

During all the Time of Man's Repoſe, Night, for his 
fake, huſhes every Noiſe, keeps off all glaring Lights, 
and whatever might too ſtrongly affect him. It, indeed, 
ſuffers a few Animals, whoſe grim Aſpect might ſcare him 
while he is at work, to go forth under favour of it 


Darkneſs, and filently ſeek their Food in the abandon'd 
Fields, 


The Uſefulneſs 
of the gradual 
coming on © 
Night. 


coming to clear his Abode of whatever might infect i, 
and even of taking from him ſuch Things as are by bim 
beo 


It affords theſe voracious Creatures Means 0 © 
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13 
too careleſsly guarded. It permits, however, the Animal, 
that ſtands Centry by him, to give him Notice of what 
concerns him, while it impoſes Silence on every other 
Creature. It keeps the Horſe, the Ox, and all his other 


It diſperſes the Birds, 
As it 


comes on, it gradually huſhes the Winds that diſturb'd the 


Atmoſphere. 


It evidently is commiſſion'd to ſecure the 
Lord of Nature's Reſt. It cauſes his Repoſe to be reverenced 
every-where, the Moment of which is no ſooner come, but 


all Tumult ceaſes; all Creatures retire, and for ſeveral 


Hours together an univerſal Silence reigns throughout his 
| Habitation. 

Nor does, for all that, Nature's Palace remain wholly 
void of Light. For as thoſe, who inhabit therein, might 
perchance be inclined to prolong their Works or Journies 
during the Night itſelf ; feveral Flambeaux ſcatter'd in the 
Firmament ſtill guide their Steps. But theſe Lights, which 


were granted in order not to leave them in a total Darkneſs, 


yield but a gentle, and not a very brilliant Light. It would 
have been neither proper nor juſt, to ſupply thoſe, who 
wan with ſuch a Light as might interrupt the Repoſe of 
others. 


When the Abſence of the Moon, or the Thickneſs of 


the Air, takes from us the Light we ſtand in need of, 


we are always Maſters of procuring it to ourſelves. We 
find the Principle of it in the Bowels of Flints, and its 
Fewel in the Wood, the Oil, the Fat of Animals, the 
Wax, which Bees collect from Flowers, and in the vege- 


tative Tallow that may be f-:ch'd from ſeveral Plants“. 


But the nocturnal Light ſerves us very differently from 


that of the Sun. The latter enlivens us, it warms ue, 


It 


} They make in Britaigne a green Wax. Candle with fat and thick | 


. cially 


uices ex reſs'd from ſeveral Plants. There are found, in the Iſland f 
eylon, large Foreſts of Cinnamor- trees, whole thi Bark, and eſpe- 

that of the Branches, is that ſweet-ſme'ling Spice ſo well 
known by the Name ef Cinnamon, and whoſe: Fruit, when ſtrain'd, 


| Nelds 4 greeniſh Sort of Tallow, wlich is whiten'd, and herewith 
- they make WVax-Candle: 
the Tree call'd Cirier ; 


They fini, in ſeveral Places of Miffiffipi, 
. the Sced of which they throw into bailing 
ater, in order to extract a Sort of Oil that ſwims above it. The 


| 2 it off, and let it thicken in Cakes, in order to make Wax: Candles 
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it preſſes us, it ſends us to Work. On the contrary, the 
Fire we light does not come of its own accord, but ſtays 
for our Orders. Nay, we cannot come at it without ſome 
Endeavour, or keep it without Care. That borrow'd 
Light is always ready to vaniſh ; it ſeems to be miſplaced, 
and even loth to diſturb the Repoſe of Nature. Man 
rids himſelf of this, as ſoon as it becomes either trouble- 
ſome or uſeleſs to him, and he of neceſlity wraps him- 
ſelf again in that benehcial Darkneſs, that helps him 
to recruit his Spirits, and recover his Strength with 
Sleep. 75 

It is not only by its Darkneſs that Night becomes uſe- 
ful to us; it is again of Service through a Coolneſs, 
which, by every where preſſing down the Spring of the 
Air, makes it capable of working with greater Activity 
in all Bodies, and of communicating a new Vigour, both 
to the dry Graſs, and to the infeebled Animals. It is in 
order to preſerve this beneficial Coolneſs, that the Moon, in 
reſlecting to us the Light of the Sun, gives it us in ſuch 


aà Degree as has no ſenſible Heat. In vain would we 


collect that Light in the Focus of the ſtrongeſt Burnivg- 
glaſs. It does not even affect the Thermometer when put 
in the Point that unites its Rays, nor cauſes there the 
leaſt Dilatation in the Spirit of Wine, otherwiſe ſo 
ſuſceptible of it. An admirable Caution of the Divine 
Artificer, who has eftabliſh'd the Order of the Night, 


and foreſeen whatever would be beneficial in it. He re- 


ſerves for that Time a Light ſtrong enough to remove 
Darkneſs, but at the fame time too weak to alter the 
Coolneſs of the Air. He alone knows his own 
Works, and alone can know the immenſe 
Degree of Diminution of a Bundle of Rays, 
Which he cauſes o pals from the Body of the 
Sun to that of the Moon, and the Remainder whereof are 


the Night. 


reflected down to us weak, and quite deſtitute of Heat. 
It is perfectly needleſs for us, to determine that Degree by 


Experiments, and Jong Calculations. It would be ſo much 
. Philoſophy loſt, on Account both of its little Uſe, and 
great Uncertainty. But it is no leſs eaſy than it is impor- 
tant for us to diſcern ard praiſe the infinite Wiſdom, that 
did {0 well proportion all theſe Cautions to our Wants. 
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the When Man is inclined to have the 

ſtays Benefit of the faint Light, or of the NN 

ſome wholeſome Coolneſs, which attends the tbe Night. 

ow'd Return of Night; he, it is true, ſees no 

aced, more the ſame Beauties in bis Habitation, and every Thing 

Man zs leſs ſtriking and lively there. But as the Day has afforded 

)uble- him its proper Spectacle, the Night, in its turn, favours 

him- him with another, that has Charms Pacular to itſelf, and 

him _ of quite another Character. 

with We cannot doubt, but taat thoſe iniment Globes of 
Fire, which enlighten our Night at ſo great a Diſtance, 

3 uſe- have each of them in particular a peculiar Appointment, 


neſs, + which anſwers in God's Purpoſes the Magnificence cf 
f the their Appearance. Sure, the Reaſons and Frame of theſe 

tivity + wonderſul Works, about which the Creator has once 

both employ'd himſelf, will greatly deſerve, that we ourſelves 

tis in ſhould be taken up with them in that Life, after Which 

IN, in wie all of us ſo ardently aſpire. But 

fuch Who ſhall preſume to explain what the Al- The Bey and 

d we mighty keeps in the profoundeſt Secrecy ? Uſefulneſs of the 

rnivg- who ſhall dare to anticipate what he has Stars. 

n put reſerved ' for another Oeconomy? The 

e the ſmall Glimpe, which a few Genius's more attentive than 

iſe ſo others are by him permitted to have of thoſe, Objects, 
Divine being perfectly unintelligible, and, as it were, unknown 

Nignt, to the reſt of Mankind; it is not in the particular Deſti- 

Je re- nation of each individual Star, nor in the general Har- 

emove mony of theſe Spheres, that we are to lozx for the 

r the Means of inſtructing Man, or for the Way of regulating 

s own 2 his Duties, and the Affection of his Heart. The pre- 

menſe 2 Motives, which inſpire him with Love, and incite 
Rays, him to Praiſe, muſt be drawn from what he ſees, from 

of the what concerns him, and from what is evidently ſubſer- 

of are vient to him. Now, what the Alm ghty has been pleaſed 

Heat. to reveal to him of the Order of the Heavens and the 

ree by } Stars, extends no farther than the Aſpects, under which 

much be ſhews them to him, and the Uſe he allows h m to wake 

e, and of them. But yet the little he vouchiafes to com- 


impor— 1 municate to Man is full enough for him, and Matter 
, may F ſufficient for the moſt profound Admiration. God has 
e. ſo fitly placed the Habitation of Man, with regard to 


| thek immenſe. Globes, that from that Situation there re- 
When | 1 ſults 
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The Stars that 


ſults an Order which he alone enjoys, a Beauty which in: 


chants his Eyes, and a Regularity which makes up the 


Happineſs of his Life, | 
Theſe innumerable Fires, firſt, become, through thi; 


wonderful Diſpoſition, with regard to him, ſo many 


thouſand ſparkling Luſtres hung up in the magnificent 
Cieling that covers . his Abode. . He ſees them ſhine and 
glitter on every Side, and. the dark Azure, that ſerves 
them as a Ground, ſtill heightens their Brightneſs and 


Splendor. But their Influences are gentle; their Rays are 
diſperſed through Spaces ſo vaſt and immenſe, that they 
are entirely blunt and deſtitute of Heat, by the Time 


they arrive at Man's Abode. Thus by the Creator's 
Providence he enjoys the Sight of a Multitude of fiery 


Globes, without any Riſk, either to the Coolneſs of his 
Night, or the Quiet of his Repoſe. wy 


But it is not folely to adorn his Palace with coſtly 


Gildings and a.delightful Variety, that God every Day 


makes this magnificent Arch, with all its Decorations, 
turn around him. Man reaps,' befides, many confiderable 


Benefits therefrom. Among the Stars, which he can eaſihy 


diſtinguiſh, he knows ſome that are always over his Head, 
and conſtantly retain the ſame Place in the 
Firmament, without ever deviating from 
are near the Pole. jt, He ſees others that deſcribe very large 
Ig Circles, and riſe gradually above his 
Horizon, and then diſappear, fetting beneath the Ex- 
tremities of the Earth, which terminate his Sight. The 
firſt rule his Voyages both by Land and Sea, by ſhewing 
him in the Dark one Side of the Heaven, the Aſpect 
whereof remains conſtantly the ſame, and is enough to 
keep him from going out of his Way. But as the 


Clouds, and the Thickneſs of the Air, may on Occaſions 
deprive Man of the Sight of thoſe Stars that were given 


him as his Guides; God has put ſuch an intimate Rela- 
tion between that Part of the Heaven, and the Iron which 
has been touch'd with the Load-ſtone, 

The Sea-Compaſs. that whenever that Iron is placed in 
| Equilibrio, it inceſſantly turns one of its 
Ends, and that always the ſame, towards the Pole. By 


this Means, the Traveller is inform'd of the Place where 


thoſe Guides, then not viſible, remain, and his Way 13 
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always direct and regular, notwithſtanding the accidental 


Diſorders of the Atmoſphere. 


i The other Stars vary their Aſpects; | 
and though they always keep the ſame The other Stars, 
Sion among themſelves, they never- e 

theleſs, with regard to ue, daily change the Otfder of their 
Riſing and Setting. Theſe very Variations, by their 
Regularity, fix the Order of our Works, and by a few 
ſettled Points determine the Return and the Concluſion of 
13 Heat and Cold alone would have been too un- 
tertain, and ſubject to too many fatal Revolutions, had 
they been made the Rule of Seed- time, and the Culture 
of Lands, or to diſtinguiſ what Times were proper for 
Navigation. Man finds all neceſſary Inſtructions on theſe 


Accounts, when he ſees the Sun paſs under a Series of 


different Stars, and yearly make the ſame Way in an 


7e his | 
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whole Oeconomy of the Months and the Vear. 


uniform Manner. Thus it is that he knows the Courſe of 
that moſt beautiful Star. He aſſigns a Name to every one 
of the Houſes, by which it paſſes in its Way. He knows 
the exact Duration of its Stay in each Houſe. He like- 


wiſe is acquainted with the Abodes of the Moon and 


Planets, with the Limits of their Courſe, and with the 
He re- 


om them in a ſmall Compaſs with Machines, whoſe 
He from one End of 


evolutions are exact and regular. 


Figures, and certain Marks that guide him in his Ope- 
rations, and in the exact Diviſions he is obliged to make 
of the Surface of the Land and Water. Thus is he ac— 


quainted with the whole Firmament; he delineatcs the 


Map of it, and very properly may be faid to make a 


Sar 


« 

WAS. . 
1 
3 


"Voyage thither. 


Jt has other Fires 


* 


: But all theſe Objects, which he ſo uſe- 
ſully there diſtinguiſhes, dwindle and diſappear at the 
Approach of the Sun. And if he diſlinctly determines 
Which Stars are ſucceſſively eclipſed by its Rays, it is from 
the Knowledge he has of their Remoteneſs, or Diſtance 
from thoſe, which Night diſcovers to him. It is then 


Night, which, together with a new Scene, gives Man 
the ſureſt Methods of ruling the Works and Order of 


Mankind, 

Night is not confined to the Brightneſs of the Stars. 

that flill enlighten Darkneſs much 
better, 
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better, and form therein Pictures of quite a new Cha- 
rafter. The Moon, above all, draws, out of Obſcurity 


the Objects that are neareſt us, and colours them in 


ſuch a Manner, as agreeably changes their whole Ap. 
pearance. The Moon then itſelf is the moſt beautiful 
Object in Nature. It pleaſes the Eyes by the Soſtneſs of 
its 1 and varies the Scene in daily changing its 


own Figure. It every Day puis the Place of its Riſirg 


back from the Zaft to the V. Sometimes it puts cn 
an aſh-colour'd Garment, almoſt entirely border'd with a 
plain golden Rim. Sometimes it dreſſes in Purple, and 


comes above the Horizon with a Shape much Jarger than 


ordinary. It leſſens afterwards, and whitens as it aſcends. 
It becomes brighter and more ſerviceable, as Day-light 
leaves us; and .both when it but partly ſhews itlelf, and 


when it appears at full, it every where conveys new Orna- 


ments in Nature, by ſuddenly breaking out, and ſuccei- 
ſively ſinking again among the Clouds ; ſometimes by 


calling its Beams through a Thicket of leafy Branches; 


ſometimes in decking, itielf with a Border of many Co. 
lours which it borrows from the Clouds, or in attracting the 
Eyes of all the World, when the Earth, being placed be- 


tween the Sun and Moon, calls its Shadow upon the | 
latter, and ſeems by degrees to gain on it, or totally ů— 
over ſpread it with Darkneſs. 


Sometimes the Planet Mercury, and oſtener Venus, ap. 


the abſent Muon ; ſo bright is their Splendor, either 
at the Beginniog of Night, or at the Break of Day. 
All theſe Lights, as well that, which rules the Night, 


multiply'd by Reflexion in the perlect Glaſs of Foun- 
tains and Rivers. 


The Summer 
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But if Night becomes fine and dell 
cious, it chiefly does ſo, when the ſultry 7? 
Heats of the Summer reader the Day 3 
troubleſome. It then makes Man reli 
all the Comforts that can make him amends; it joins 
together with long Twilights the Perfume of Garden 3 
and Meadows, and the gentle Coolneſs of the Air. l. 
offends his Eyes, much leſs than it amuſes them, wih 
a thouſand little Fires that break through the Vapoun?} 
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the Beams of the Boreal-fire, wherewith. 191. 
it very often graces "the Northern Part of 
the Hemiſphere ; at leaſt it makes them leap and flutter 
from one End of the Horizon to the other. 
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of the Earth, with Lightnings that ſlightly 
enflame the Edges of the Clouds, or with gce Vol. 


3. page 


Sometimes the Earth, like the Firmament, ſeems all 
ſtrew'd with Stars. The female Glow-worms, that kept 
under Ground during the Day, then come out to enjoy the 


Air, and then the Fields ſparkle with new Fires. They are 


deſtitute of Wings to help them to look out for Company; 
but they are more ſparkling than Diamonds, and their na- 
tural Brightneſs cauſes them to be ſeen in the Dark“ by the 
<\lales, Who have received Wings to come to them, but 
Have not, like them, the Prerogative of Beauty. 
Here, my dear Chevalier, methinks I hear you murmur; 


very likely yau reproach me with leaving the Heavens, 
again to crawl on Earth, whither the Brightneſs of thoſe 


Inſects had recall'd me; but we have actually done with, 
and ſhall no longer dwell upon, them. Let us return to 
Pur celeſtial Fires, and eſpecially to the magnificent Light, 


hole Splendor is fo much ſuperior to that of others. The 
ſurprizing Variety of the Aſpects of that Planet, while the 


others ſeem to be conſtantly the ſame, raiſes a thouſand 
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kay 
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the firlt, whic 
worms, and ſhining Beetles; efpecially in America. There is one 


Queſtions in the Spectator's Mind, and gives Birth to many 


25, aps Particular Reflex ions. 


* The Chevalier Valliſneri, in his Work intitled, Sapgio d'Iſtoria 


© Naturale, Vol. 2. Edit. tol. Pag. 419. recounts, That one of his 
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1 Friends havirg in his Hand a Glow-worm withour Wings, another 


that had N but was not relucent, came ato his Hard to mect 
was the Female. Thete are ſeveral Sorts of Glow- 


f Foun: tbat weals a Sort of Lantern upon his Head. 
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PDIALOGꝝUE III. 
Very few Days ago, the Moon appear'd under the 
| Form of a Creſcent, a little before the Dawn of 
Day. Now I ſee it under the ſame Form at the Approach 


of Night, with this Difference only, that, in the Morn- 


ing, its Extremities or Horns look'd towards the Wieſt, 


whereas the Horns of yonder Half moon are extended 
and point towards the EH. Three Days now are paſs'd 


ſince the Moon has not ſhew'd itſelf, either at the Ap- 
proach, of the Sun, or aſter its Setting. 
become of it? Whither did it retire? What was it that 


ſereen'd its Light from us? Had any one put out its 


Light? What Agent in Nature has the Charge of re- 


kindling, that Lamp, and of. returning it to us in fo re- 
gular a Manner F. WHy. will this luminous Creſcent, in 


fcur cr hve Days time, ſo far widen as to ſhew us the 
quarter Part of a Sphere? How ſhall this Light, by its 
ſucceſſive Increaſe, in ſomething leſs than a For tnight, 
come to ſhew me a Circle of Light ſomewhat defective on 
the left Side, and at length a complete and regular Diſ: 


or round Figure, perfectly luminous? When the Light 


begins to appear on the Body of the Moon, it gets up on 


the Weſtern Side; it gradually ſpreads towards the op- 


polite Side; and inſenſibly gains upon the whole Surface. 4 
It is a Fire conſtantly increaſing? But why does that 
I | | Light, 
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Light, immediately after the Full-Moon, begin to leave, that 


very Side, on Which it made its firſt Appearance? I: ſhrinks 
towards the Weſtern Edge of the Moon, and by-an Thy 


will be no more than a narrow Rim. That Rim +fterwards 
'dwindles down to a ſmall 'I hread without Breadth, and at 


laſt vaniſhes entirely. What can be the Caule of ſo incon- 


ſtant a Light? 


The Cauſe of ſo many Phaſes excites my Curioſity ; 
but 1 find fo conſtant a Regularity therein, that I ſhould 
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Kill be much better pleaſed to know the Purpoſe of ſuch a 
Woik, or the Ulefulneſs of this Oecoromy. I think I 


can gueſs at the Aim and Cauſe of it; nay, methinks I 


even p-rceive them both very diſtinctly, by making ule of 
thole Phenomena, which are certain, in order afterwards 
5 obtain the Knowledge of what 1s not ſenſible to my 
Eyes. . 


In all the 
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El Truth once known, all the rell is .upveil'd, and by 
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cis Help it becomes an eaſy Matter to fee the Order of itt 


Viciſftudes, and the Reaſon of its Phaſes. 
At preſent let us not conſider, whether 
The Motion of the Earth, by turning on its own Axis 


the Moon. before the celeſtial Bodies, ſhews them to 7 


T4 


us as though they were moving round us, 


or whe her the Heaven, really turning, carries them along 


with itſelf from Eaſt to Weſt. Let us even ſuppoſe, that 
this daily Revolution of the Heavens is real, and for the 
preſent ſtick to what our Eyes ſeem to teltify on that 
Head. The Moon, which makes a Part of the whole Maſs 
of the Heavens, and is thereto fix'd, ſhall of Courſe be 
carry'd away from Eaſt to Weſt, We ſhell fee it rite, 


_ aſcend, go down, and at laſt retire into that Half of the 
Heaven, which the Horizon hides from us. But from the 


Manner, in which it approaches to, and afterwards goes 


from the Sun, retiring always towards the Eaſt, we are 


convinced that it has a Motion peculiar to itſelf, whereby 


it advances in a Way contrary to that of the Heavens, 
While a Ship is moving from Eaſt to Weft, with the 


Stream of the River, the Sailor, who is borne away by the 


Ship, dces nevertheleſs freely walk from the Prow to the 
Stern, and from Weſt to Eaſt. A Fly placed on the 
Wheel, that lifts a Weight, is carry'd downwards from 
above by the Motion of the Wheel, but ſhe can by her own 
evo gradually advance the contrary Way upwards from 
low, | 0. 
Every thing confirms us in the Notion, that the Moon 
has a peculiar Motion of its own, whereby it turns round 
the Earth from Weſt to Eaſt. After it has been between 
us and the Sun, ard then has retired from under that Star, 
it continues to retire fill towards the Eaſt, and cally :9 
change the Point of its Riſing. In a Fortnight's Time i: 
will have reach'd the moſt Eaſtern Part of the Horizon, 
when the Sun ſhall be obſerved to ſet; it is then in Opro- 


ſition to that Star. In the Evening, after the Sun is reti:ec, 
it aſcends our Horizon, and ſets in the Morning very near 


the Time of Sun-riſing. If then it proceeds in making the 


Circle it has begun round the Earth, half of which is |% 
already finiſh'd, it ſhalt viſibly go from 3ts Point of Oppo. 


fition to the Sun. By little and little it ſhall appear es 


remote from it, and conſequently be ſeen later than when it 
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=... in Oppoſition x and it ſhall at laſt draw fo near that 
Star, that it ſhall not de viſible till a little Re an Riſing 
Of the Sun. 
If the perpetral Viciffieades and progreſ 
oe Retardings of the Moon, are an evi- Its Phaſe, 
ent Conſequence of its Motion, the Va- 
Ki .o of its Phaſes is a no leſs ſenſible Conſequence of the 
me. No one is ignorant, that a Globe enlighten'd by 
he Ba or by any other Juminous Body, can receive the 
Immediate Light thereof on only one of its Halves, The 
Light glances on its Exttemities that terminate the en- 
4 eden d Half. It continues its Way directly through the 
Air, without inclining towards the oppoſite Half, which of 
Neceſſity muſt remain darken'd. When then the Globe 
of the Moon was in Conjunction, that is, between the Sun 
and us, it had its whole enlighten'd Half towards the for- 
e er, and the whole darken'd Half towards us; thus was 
It inviſible, though not annihilated; ſince no Object can 
de ſeen but by the Rays of Light that are reflected from 
it. But if the Moon has retired from under the Sun, 
and is withdrawn fifteen or twenty Degrees Eaſtwards, 
"then it is no longer the whole en ie Helf, which is 
orn. towards us. A ſmall Portion or Edge of the en- 
2 Half begins then to look towards us. We there- 
fore ſhall ſee this luminous Edge on the right Side towards 
Inne Sun when but juſt ſet, or even before! it ſets, and the 
Inxtremities or Points of that Creſcent ſhall be to the Left, 
Mor boking Eaſtward. When afterwards it is got to the 
Fo 1 Part of its Courſe round the Earth, it gradually 
turns towards us its enlighten'd Part, and ſnews us one 
1 Half of it. Now the enlighten'd Part of the Moon is 
exactly one Half of it. The Half of that Half can then 
4 be no more than one quarter' Part of the whole Globe; 
and that Quarter it ie, which we in Reality ſee. As the 
Moon retires from the Sun, and the Earth is nearly 
between them both, the Light covers a greater Space in 
that Part of the Moon, wh! ich looks towards us. When, 
Fat laſt, the Oppoſi tion ſhall become entire, and our Globe 
bal be directly, or almoſt directly, between the Sun and 
the Moon, the Light ſhall ſpread from one Border to the 
F other, and the Half turn'd towards us ſhall be no other 
chan che enlighien'd one. But the very next Day the en- 
'Y lighten'd 
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lighten'd Half ſhall begin to get a little behind the Moor, 
with regard to us; the Half it turns towards us ſhall not 
then be exactly and enſi ely viſible. The Light ſhall gra. 


dually leave the weltern Part, and in the ſame Proportion 
extend itſelf to the Half that looks from the Earth, and 


the Extremities of the luminous Halt ſh3ll ſucceffively paſ 
over the whole ar ter ior Diſk on the Left; till the Moon, 


being again about to piſs between the Sun and the Farth, 
Mews, at laſt, o her, no more than a ſmall Border of 
that ealighten'd Halt that is turn'd from our Eyes; and the 
Sun appearing in this Circumſtance a little on the left-hand- 
part of the Moon, with regard to the Spectator, the 
Creſcent or Border of Light mult needs ſtretch forth its 
Horns on the Right, or towards the Welt. 235 
This Theory is ſelfevident; but ſhould it require any 
new Proofs, they may be found in the Explication of the 
Particulars not yet examined. 


We have very often ſeen the Moon in an Eclipſe, and 


caunot but have remark'd, that it never is ſo, but when 
it is in Oppoſition, that is, at the Full. This Pheznc- 
menon is a neceſſary Conſequence of what we have juſt 
obſerved. The Moon may be in a perfect Oppoſition, 
and this will happen, if the Centre of the Moon, that of 
the Farth, and that of the Sun, are in, or nearly in, the 
ſame Line. The Opacity of the Earth keeps the direct 
Rays of Light from reaching the Moon ; ſhe then 1: in 
the Shadow, and- totally ecitpled. Bat. if the Centre of 


may Wholly mils it. 


The Time of 
the Eclipſe of 
the Sun, 


the Moon, when in Conjunction, may 


that paſſes through the Centre of the 
Fs Farth on one Side, and through. that of 
the Sun on the other. In which Caſe it takes from 
the Earth the Light of the Sun, and either entirc'y 
eclipſes, or parily hides it from the Earth. But tie 
Moon, though in Oppoſition, may be diſtant from the 
ſaid Line one Half of its Diameter or more, and then the 

| Interpoſition 


For a like Reaſon, we concetve that A 


have its Centre in, or very near, a Line 


Aitudes, 
than a 
of its | 
reflects 
Moon 


Moon 


#egard | 


't the] 
the Earth be ſome. Degrees diſtant from that Line, which A 
our Imagination may draw from the Sun to the Moon, . 
when in Oppolition, the Shadow of the Earth ſhall ſlan: 4 
only over a Part of the luminous Half of the Moon, or f 
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Moor 5 Interpoſition of the lunar Globe cauſes no ſort of Alte- 
l net! ration. The very next Day ſhe advances thirteen De- 


ll gra. rees more towards the Eaſt than the Sun. She finiſhes 
ortion ber Revolution in twenty-ſeven Days, but meets not the 
1, and Sun at the ſame Point where ſhe left him after the fore- 
ly pal; Poing Conjunction. As the Sun itſelf advances towards 
Moon, the Eaſt in the Space of one Year, as much as the Moon 
Farth, Joes in that of one Month, ſhe overtakes and comes under 
der of it again not till after nine and twenty Days; but in her 
nd the Perpetual Revolutions her Courſe is varied in ſuch a man- 
hand. der, that ſhe very often paſſes under the Sun without 


ih eclipling it, and is frequently in Oppoſition with it, with- 
1 is Hut being darken'd by the Interpoſition of the terreſtrial 
| Globe. | 
re any Lou, perhaps, will aſk me, whence 3 
of the Is that faint Light, which overſpreads the The fine Light 
Whole Body of the Moon during the firſt Body of the 
ſe, and ind Jalt Days of its having the Form of Moon during the 
. a Creſcent? This, as Wel! as the Vici{- Creſcent, 
Phæno- fitudes, Phaſes, and Eclipſes, is no more 
ave jul than an Effect of the peculiar Motion of the Moon, and 
ofition, of its particular Situation at that Iime. Ihe Eurth re. 
hae. of reflects the Light of the Sun upon the Moon, jult as the 
1 Moon herſelf reflects it upon the Earth. When the 
FRE Moon is in Conjunction, the Earth is in Oppoſition with 
8 3j in Fgard thereto. It then properly is Full-earth with reg:rd 
ds of d the Moon, and the Beams which the Earth caſts on the 
5 Noon are ſuch, that the Moon may tranſmit it back 
e de us by Reflexion. The whole Moon would then be 
3 -_ Viſible at the Approach of the Conjunction, did not the 
3 9 Fo, which is then in her Neighbourhood, and which 
? —MFowns the Light of the Stare, wholly ahſorb that 
Hint Light from the Euth reflected on the Globe of 
the Moon, Tunis therefore cannot be ſeen, though there 
15 Ti 2 Interpoſition of any opake Maſs between it and 
f 1855 dur Eyes. When the Moon in Conjunction hides a Part 
” xy pf the Sun from us, what remains uncover'd bes yet a 
hy Brightneſs far ſuperior to the dim Light, which the Full 


ve that 


. 0 2 Earth . then caſt on the Moon. When this 
But the 1 07 Tote Eclipe of the Sun, as it then robs rel 
rom the * the Earth of all manner of Light, It CON:CQ1CHT 
„ receive none therefrom 5 much Je s Thill it ferd back 
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any to us. But when the Moon is a little withdrawn 
from the Sun, and yet the Earth ſtill almoſt in Oppoſition, 00 fa 
the Light that paſſes from the enlighten'd Diſk of te 
Earth to the obſcure Surface of the Moon is there reflected, 
returns again to us though much weaken'd, and ſhews 
us the whole Body of the Moon, which not only i; 
border'd with a golden Creſcent, but alſo cover'd in every 
other Part with a gentle Light, that diſtinguiſhes it from 
the Azure of the Heavens, | 

The peculiar Motion of the Moon from Weſt to Ef}, 
and the Variety of its Situations, are, as you fee, fuf. 
ficient to give us a very cle:r Idea of the ordinary Phz. | 


able to forete] the Inſtant when Eclipſes would happen, 
and the Degree of Obſcuration; to know the Difference 
of the Courſes of the Moon from one Month to another, - 
and the Rules of its Returns to the ſime Limits after: 
certain Number of Deviations. But let us not contul 
the Order, which we have piopoled to ourſelves ; and te. 
ſerving this Geometrical Theory for another Place, let u 
ſee what is tae Delign of the Courſe and Phaſes & | 
the Mcon; it being a Matter of far greater Concet: 
to us, than the mo learned and moſt exact Calculs #4 
tions. | | 2 
If I uſe my Reaſon ever ſo little, I find in the Cour! 
cf the Mcon a Series of Caution and Cares, which har: 


Nan. That Body, as malty and dark as it is, with 2 
gard to the Earth, has been placed ia a Point, and 22 
Orb ſo little diſtant from it, that it alone throws a greats Flecure] 
{Quantity of Light upon us, than all the Stars toge: he. Abe tru 
though theſe be as many Suns. Philoſophers fon: But 
t mes pity the common People, that know neither ti Fadvant 


 . Greatneſs of the Stais, or the Smalineſs of the Moo. Fleveral 


But ſuch Fhilolophers as ſhall on'y confider the abſous FFayour 
A 1 f h | + ul þ * ] D r BA ; 
Maznitude of thoſe Bodies, would really be leſs ce! Moon 
tightcd than the common People themielves. For thes Fot the 
perceive in the Moon, not indeed its real Bulk, i: that of 
Knowledge whereof is of little Concern to us, but a Lie“ Man's 
far {uperior in Brightneſs to all the Stars; and from i BPolis, : 
Relations the Creator has put between that Planet anc eu Fnew A 
it is evident that he had this good Effect in view. I te reg 
1 18 evident 4 al O a nls 800 iT 10 Vic * 4 tegu 
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has removed the Stars ſo very far from us, or keeps us 
Jo far from them, that the Night we ſtand in need of can. 
not be impair'd by their Brightneſs; and he has ſituated 
the Body of the Moon ſo near us, that it becomes a 


| magnificent Glaſs, which returns to us in the Night a 


Zercat Part of the Light of the Sun, which he had loſt. 
Tis true, the Motion of that Glaſs thus ſucceſful! y 


placed all round the Earth, has been mark'd out by 
Lines that heighten or lower in a ſeeming Irregularity. 
Bat theſe Wanderings and Deivations are limited, ard by 


their Help the Moon is very ſeldom in an exact Oppo- 
ſition, or in an exact Corjunction; that is, very ſeldom 
deprived of all manner of Light by the Interpoſition of 
"thoſe Planets; whereas, had the Courſe of the Moon 
2 more uniform, we muſt every Year have had as 
many Eclipſes of the Moon as Oppolitions, that is, 


twelve, and likewiſe twelve Eclipſes of the Sun at the 


Conjunctions. But there are Favours ſtill more ſtriking 
than theſe. | | 


If a Man has a Mind to ſet out on a Journey _ before 
Daylight, or to prolong his Courſe till after Sun-ſet, the 


firſt Quarter offers its Aſſiſtance, and ſerves him as a Guide 
immediately after the Sun is retired. 
likewiſe does for his ſake prevent by ſeveral Hours the 
ne Cour? 
ich hai 
Velfare 2 
with 7: without Interruption. 
, and 2! 
a greate: 


The laſt 


Quarter 


Dawning of the Day. He may alio defer his Journey 


to the time of the Full-Moon, which affords him Days, 


it were, four and twenty Hours long, by lighting him 
By this Help he can either avoid 


the burning Heats of the Summer, or at his Pleaſure 
ſecurely diſpatch ſuch Buſineſs as mult not, for his Intercit, 
be trulted to Day-light. | 
one 
Jadvantageous? God, indeed, makes almoſt every where 


But would not a Night always clear have been monte 


he Moo. Fleveral Ulcfulneſles agree together; ard the Variety of his 


e abſo ut Favours adds a new Value to their Excellencv. 
leſs Cen. 
For the: 
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The 


Moon is not only defign'd to moderate the Rlclancholy 
Fo! the Night, by a Light that lengthens out, or replaces 


that of the Sun; it is a true Satellite, fix'd faſt near 
1 F 3 2 ; 2 10 0 2 % 3, 

Fan's Palace, and charged with ſucceſlively filling ſeveral 
Polls, and with giving him, in every one of theſe, ſome 


anch Advice, or a new Signal, The Sun was appointed 
Te regulate the Order of rural Works by the Revolution 
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of a Year. But the Moon, by miking a like Revolution 
round us in twenty nine Days, and regularly changing it; 
Figure at the four Quarters of its Courſe, was defign'{ 
to rule civil Order, and the common Affairs of Mankind, 
It offers to all the Nations of the Earth a Watch- leb 
which takes every ſeven Days a Form entirely new, and 


prelents them all with conveniert Diviſions, with Peri od 7 


regular, ſhort acd fit to determine the Beginning and the 
Erd of minute periodical Affairs. Therefore the Hebrew, 
the Gr-eks, the Romans, and all the Antients in general, 
uſed to aſſemble at the time of the New Moon, to dif. 
charge the Duties of Piety and Gratitude ; whatever 
might be of Concern to them during the new 5 
was proclaim'd to them on that Day. They met aga 


at the Full Moon, and the two Quarters were 2 Couple if 5 
other lerms very caly to be pointed out. Nay, even 0% 


this Day, the Turks, the Arabians, the Mort, ſeveral 
Americans, aud many other Nations: refer the N Or. 


cer ond Oeconomy of their Calendar, to the Rerewa!: 7 
and other Phaies of the Moon Our being leſs attentite 


to it than they, does not prevent its beirg ſtill as ſervice.“ 
able to us. The exact and convenient Calculations, which 
many learned Aſtronomers furniſh us with, free us from 
all manner of -Care and Inſpection that way, But their} 
Calendars and Ephemerides that direct all ofir Affairs, are“ 
chemſelves govern'd by Obſervatiens of the Courſe of the? 
Alcon. They are beforehand adapted, proportiop'd, and 


reduce d to the Advices, which this waichful Satellite will 


never fail to give us, dil! He, who for our fake orde:'d it“ 


© > and Centty, ſhalt} think fit to change its Function: e 
ith the State of Man, in wive Service he had originally 
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fairs, aue Faint Light begins to whiten our Horizon, and we 
le of I already fee Day a good while before the Sun, that 

ind 5 4 iſhes the Light towards us, is arrived at the Border of 
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„I that Half of the Heaven, which ſtands open before us. 
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=: This Order of Nature has ſomething ſurprizing to us; 

Function fbr we ſee the Light no otherwiſe than by the Rays that 

| original ach our Eyes. Now the Sun being as yet in that Part 
of the Heaven, which is hidden from us, and behind the 

ther Half of the Earth, cannot, it ſeems, ſend any of 

Its Rays directly to us. Doubtleſs, it can make ſeveral 

et them glance upon the Extremities of the Lands that 

terminate our Sight. But theſe Rays preceed farther into 

e Heavens. If in thoſe Spaces, which they go th-ovgh, 

hey mect with any maſly Body like that of the Moon, 

r any other Planet, they ſhall be reflected as in a Glass, 

nd a Part of theſe Rays ſhall be ſent back to us; but for 

ant of a Surface, or of a denſe Body capable of re- 

ing them, they will paſs on, and be all of them lol, 
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with regard to us. Is there in Nature any particular 
Body delien'd to do us that Service? If fo, ſure the Ar- 
tihce and Mechamim of it will be the greater, becauſe it 
ſer ves us without being perceived, and the Uiefulneſs of 
it be the more worthy our Gratitude, becauſe this Caution 
Was taken for our fake alone. 
Here you may recal, Sir, what we 
See Paſchal, on formeily have remark'd of the At. 
the Weight of moſphere, or that Maſs of rirified Wa. 
the Air. ter, and the groſs Air, wherewith Ged 
has enveloped the whole Earth. Nor 


are you ignorant, that the Column of Air, which keeps 


Mercury up to the Height of 27 Inches 
Ket'l's ro at the Foot of a Mountain, ſuffers it to 
838 lower till it is but 25, 24 and 23 Inches, 
Boreal. Sect. 2, or even leſs, as we draw nearer the Top 
of that Mountain. Whereby it appears, 
that the Preſſure leſſens in proportion as the ſaid Column 
ſhortens; and by judging of the Relation that is between 
27 Inches, and three Quarters of a League, (by which 
Quan:ity the Height of the Atmoſphere is diminiſh'd at 
the Top of our higheſt Mountains) it has been found by 
the plainelt Calculations, that the Height of the At | 
moſphere may be about twenty Leagues. They con- 
jecture, however, after ſeveral Experiments, that this 7 
Body may be incomparably higher and more ex enſite 
than it is commonly faid to be; and they have beſtces un 
queſtionable Proofs, thzt it varies according to the fever? 
Degrees of Heat, Cold, Wind, Agitation, or Repc', 
q 


that are felt ſenſibly in it. It is in the vai Reſervoir & 7 
rarified Waters, of compreſſible Air, of attenuated Oi, 
of volatile Salts, ard of other Elements wiſely mix 3 
together, that we formerly found the Origin of the per 


petus! Courſe of Fuuntains, the Principle of the Nutrition 


of Animals and Plants, the Source of Smells and Savour\, 8 
and many other things of no leſs Importance. All theg, 
different Bodies, which are tols'd about in the Atmoiphere, # 
are now no longer the Subject of our Speculations. Ie 
mechanical Frame itſelf of the Air muſt be our Study, % 
we have a Mind to underſtand with any Exactneſs, nd 
oply the Birth and Progreſs of Crepuſcles, but even tit} 
lofty Order of all Nature. 7 11 | 
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The Atmoſphere is framed and diſpoſed over our Heads 


jn ſuch a manner, that, notwithſtanding its extenſive Maſs, 


tit ſuffers us to fee the Stirs, that ſhine at an immenſe Di- 
"2 Nance from it; ard, in ſpite of is Tranſparency, bends 
F and gathers for us an infinite multitude of Rays, of which 
we ſhould be deprived without it. 


Any Ray of Portion of Light, that falls direAly and 


: ; perpendicularly on the Atmoipnere, enters it without any 
L 2 Obſtacle, and through it deſcends on the Earth ia one and 
F the ſame Line. But of all the Rays that f Il upon it with 


Lerater or leſs Obliquity, ſome are admitted into, and ſome 
are removed from it. When the Sun is as yet moe than 


, © eighteen Degrees diltant from the Line, which our Hori- 


on defcribes in the Heaven, then all the Rays offer them- 
* ſelves ſo obliquely to the Atmoiphere, that inite:d of en- 
: tering it they fant ahde, and are loſt in the immenſe Ex- 
tent of the Heavens; like that piece of Slate or Tile, which 


4 4 Child flings ftopir.g on a River, and which felling very 


© obliquely on the Surface of the Water, does but ſkim or 
"graze upon it, bounds and riſes again, and then nepeats 
the fame thing more fainily, yielding at the ſame time 
both to the o que Impteſſion or Impulſe it has received, 


120 to the Weight that forces it downwards. 


But when the Sun comes to the e'ghteenth Degree from 


the Limits of the Horizon, this is very near the Point 
where the Atmoiphere begins to admit the Rays that ftrike 


t (I fay, very near, becauſe that Point often varie>) the 


- Atmoſphere riſes or ſinks according as it is dilated or de- 
preſs d. When rarified by Heat, it is higher. Then the. 
Sun, even before it reaches the e'gateenth Degree from 
our Situation, may meet it under that Degree of Ooliqu' ty, 
| where tranſparent Bodies have been appointed to admit the 


Light. On the contrary, when Cold has depre'sd the 
{Maſs thereof, as it is then flatted and lower, the San, 
when at eighteen Degrees Diſtance from our Horizon, is 
fill below the neceſfary Degree of Ool'quity, and it's 
Rays ſtill glance on the Atmoſphere, inſtead of being 
admitted therein. 

In vain ſhould we here examine into the Reaſon why a 
Ray is not admitted into a tranſparent Surface, unleſs it 
makes an Angle of a certain Meaſure with it, It is enough 
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for us to ſee the matter of Fact, together with the Ad. 
vantages reſulting from that Oeconomy. On this Particu- 
lar, as well as on any other, we may affirm, that Nature 
has not, by adjuſting itſelf, added Beauty to the Al. 
mighty's Work; but rather, that from God's immediate 
Intention of procuring that Beauty, Order ſprung with the 
whole Frame of Nature. | | 
When the Rays offer themſelves under the Degree ap- 
pointed to enter the Atmoſphere, they not only are ad- 
mitted into it, but are alſo bent and refracted therein. In 
the firſt Place, they are bent and lower'd more than they 
would have been in following the Direction, in which they 
enter'd the ſame. It is an invariable Law of Nature, that 
when a Ray of Light obliquely paſſes from one tranſpa- 
rent Body or Medium into a thicker, as from the Air into ti 
the Water, it does not follow the ſame oblique Line in 
it's Way through it, but bends and becomes ſomewhat. 
more convergent, We ſhall examine the Rules of this 
Convergency in it's proper Place; we, for the prefent, 
aim only at knowing the Uſe and Effects thercof. 1 
1] the oblique Rays that paſs from the Heaven, and 
from the lighter into the thicker Part of the Atmoſphere, * 
do not fol ow their firſt Direction, but are bent therein; 
which tending brings them out of their firſt Direction. 
This begins to brighten our Heaven long beiore the Arri- 
val of the Sun. 5 2 
But in order to regu'ate the Oeconomy 7? 
of the Crepuſcles, it is not enough that? 
the Aimoſphere bends and drives towards 
us a vaſt Number of Rays, that would | 


The Reflex ion 
of the Light. 


firſt Direction. It muſt, beſides, continually reflect the}: 
greater Part of theſe Rays; for, really, they are not al 
puſſid towards us. The moſt numerous are thoſe that ęo 
through, and ſtrike the very Bottom of the gruſs Ai, 
which ſurrounds us, whence they are brought again, orf towards 
reflected on all the Objects about us. This Operation, |Fealt, ch. 
which by the Bending or Refraction of the Rays cauſef which f 


9 
eek + 


the Dawn of Day, likewiſe produces its Continuation] Bard to 
and principal Beauty, even when the Sun is in its great-ÞÞun, 'tis 
elt Degree of Elevation, and caſts on us all its Heat. but und 
The Earth, that receives theſe Rays, beats them back 1 . 
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all Sides ; they aſcend again into the Atmoſphere, which 


Ad- once more returns us the moſt Part of them. Thus does 
rticu- it make them doubly uſeful. Thus it maintains round us 
ature + that Heat, which is the Soul of Nature, and that Splendor, 
> Al- Which is the Beauty thereof. 
ediate It evidently increaſes the Heat, ſince 
h the it gathers together a numberleſs Quantity The Atmo- 
of Rays, the greater or leſſer Union ſphere is the 
e ap- whereof is the Meaſure of Heat and Cold. CHUTE OF ment 
re ad- Thus the Atmoſphere becomes to Man a 
3. In curious Cover, which, without making him ſenſible of 
| they any Manner of Weight, preſerves all round him that 
w they vivifying Heat, always apt to vaniſh, were it not as con- 
, that lan ly confined. = 
ranſpa — The Atmoſphere does, at the fame | 
ir into time, cauſe and maintain round us that It is the Cauſe 
ine in briſk and univerſal Light, which lays our of Splendor. 
newhat Whole Habitation before our Eyes, and | 
of this which, though it be a neceſlary Conſequence of the 
prefent, Irradiation of the Sun on the Atmoſphere, yet is the 
Work of the latter, rather than the ProduCtion of the 
en, and Sun itſelf, Vou certainly will look on this as a Paradox. 
olphere, How! you will fay ; if it is properly the Atmoſphere 
therein; that produces the Day, by collecting for us the Light, 
irection. which the Sun caſts thereon ; let us for a Moment ſuppoſe 
he Arri- the Atmoſphere to be deſtroy'd; in this Caſe we might lee 
5 the Sun without having Day. It then ſhall no longer be 
copomy the Father of Light. 
ash that: I admit your Suppoſition. Let the Atmoſphere be no 
towards more, and the Earth lie naked under the Sun. 
at would Firſt, the riſing of that Star has not been preceded by 


of their any Crepuſcle. It has not been uſher'd in by the Aurora, 
eflect the} there being nothing to reflect towards us the leaſt of its 
e not all ddlique Rays. The intenſeſt Darkneſs covers us to the 
ſe that goþ very Moment of its Riſing. It tuddenly breaks out from 
zroſs Ain under the Horizon, ſhews itſelf ſuch as it ſhall appear 
again, et] towards the middle of its Courſe, and will not, in the 
Operation, eaſt, change its Appearance to the Iaſtant of its Setting, 
ays cauſcs which ſhall be equally tenebrous and obſcure, with re- 
ntinuation| Bard tO us, as the Middle of the darkeſt Night. The 
its great: Pun, "tis true, ſtrikes our Eyes with a lively Brightneſs ; 
its Heat. Put under the Suppoſition of the Atmoſphere's being 
. „ annihilated. 
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34 DIALOGUE Iv. 
annihilated, it is like a clear Fire, which we ſhould fee 
during the Night in the midſt of a ſpacious Field. It 
is Daylight if you will; for we fee the Sun and the ad- 
jacent Objects roun! us. But the Rays, that fall on ſuch 
Lands ss ae a little remote, are for ever loſt in the vaſt 
Expanſe of he Heavens. Theſe I.ands are not perceived, 
and the Night ſtil co tinues, notwithiianding the Fire cf 
this bright and brilliant Star. For inſtead of the white 
Tint, or Colo ur, which charafterizes the Day, and une}; 
whole Nature by brightening the Azure of the Heavens, 
and colouring ul! the Horizon; we ſee nothing but 2 
black Deep, and Abyſs of Darkneſs, wherein the Rays of 
the Sun me-t with nothing that can reflect them to us. 3 
'Tis true, the Number of the Odjects ſhall ſeem to te 4 
gs. reg in the Heaven, and the Stars ſhall be ſeen a3 
vell as the Sun: But this is a new Demonſtration, that 
there is no De to be had without the Atmoſphere ; fince 
it is that sene, which, by multiplying the Reflexjions 
ſtrengthens the Light of the Sun ſo far as to make i: 
dro vn that of the Stars. The Sun then mounts, if you! 3 
will, over our Heads: but for want of an Atmoſphere i- 1 
ſhall always be Night, and the Difference between that 4 
N gnt ard ours would confiſt in this, that the luminous [! 
Bodics, which git it now, roll upon a pleaſing ard 
dell! ful Azure; whereas, in the other Caſe, they wou 
ſeem to be faſten'd on a diſmal Mourning-Carpet. $ Lag: 
Y u, perhaps, will be zt a Loſs to conceive, how th! * . 
Dei ution of the Atmoſphere carries with it the Loſs e ess! 
that five Azure, that adorns the Heaven, and delights they Weber 
Ear h; but you will eafily frame a juſt Notion of it to? r 
you elf. jf you do but recall what a prodigious Qaartirr ich 
of rarified Water 's raiſed og high, and buoy'd up fron? "ay oh 
the higheſt Part of the Atmoſphere down to us. Ther} q ts 


never i a greater Quantity of it collected there, ro ng Ra. a 
the fineſt Summer Days, when there are no Clouds, c . * 
any Vapours to be ſten. Thus, though theſe Wien nA 
higher than the Pegion of the Clouds, eſcape our Senſes Ihe 
your own Reaſon points out their Exiſtence to you, and the 17 
the Op erations cf Nature convince you of the jame, 12 ng 
Concert with the Legifhtor of the Hcbrews, who hal PR 
been inform'd of that Diviſion by the Authcr of Nauf ver pi 


himelf. It is among theſe Gatherings of Light * 
rarihed 
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rarified Waters a ways ſuſpended over our Heads, that all 


It 7 the Rays of Light reflected from the Surface of the Land 
e ad- do meet. The Atmoſphere again ſends them back to us 


ſoch from all Parts. This viſt Maſs of rarified Waters, which 
e vat ſurround us, being a fimple and uniform Body in it's 
eived. whole Extent, the Colour thereof is always ſimple, and 
ire of conſtantly the ſame. We ſhall afterwards fee, and in it's 
white proper Place, that theſe Rays of all kinds that are ſent 
\n-eil; back by the Atmoſphere form the white Colour by their 
avens, Union. We ſhall fee likewiſe, that the immenſe Spaces 
but a reaching from us to the Stars, not reflefting towards us 
ays of | ny manner of Light, muſt needs appear black to our 
o ve. Eyes. The blewiſh colour is what God has given to 
| to de Water. whether condenſed or rarified. The Atmoſphere, 


n therefore, mult be of an azure Colour; and this Azure is 
n, chat ſometimes lighter, -in Proportion to the Quantity of Raye, 
» fince} which enter the Atmoſphere and are there reflected ſome- 
lexions imes deeper, when the Abſence of the Crepuſcle heightens 
n the Blue of the Atmoſphere, by means of the Black, which 
if youll tos it immediately. : 
here 4 How ! Thoſe azure arch'd Skies, which we confounded 
des that Wir the larry Heaven, fall they be nothing more than 
minoull little Air and Water? What we took for the Heaven, 
ſing dre only be a Cover wrapt very cloſe round the Earth! 
„ would” ſo. It is indeed nothing elſe ; and this again is a 
* mew Marvel, that requires ſomething more than a bare 
Ad miration. It is the completeſt Demonſtration of our 
being the Objects of the tendereſt Affection of the Creator. 
Lis true, a te ſmall Bubbles of Air and Water are of 
themielves Things very inſignificant. But that Hand, 
nich had with ſo much Art and Caution placed them 
dver our Head, has done it merely that his Sun ard 
Stars might no: be render'd uſelefs to us. He imbebiſhes 
and enriches whatever he pleaſes, and theſe Drops of 
Joude, all Vater and Air become in his Hands an igexhauſlible 
e Weter 3 of Bleſſings and Glory. Ile fetches cut of them 
dur Sense _ Twilights, which ſo ulefolly prepare cur Eyes for 
7 ard -_ receiving of a ſtronger Light. He fetches. ou: of 
2 them the Brightneſs of the Auto a; from them he draws 
; ' Arbe SplenJor of the Day, which the Sun of itſelf could 


of Natu't never procure us, He makes them contribute to the lo- 
| cre iſe 
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ereaſe and Preſervation of the Heat, which nouriſhes all Plex 
that breathes. Of them he makes a bright Arch, that have 
enchants the Sight of Man on all Sides, and becomes the 


Wy | Cieling of his Habitation, God might have made that 
1 | Arch darker, or even black. But the Black is a fad and 
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diſmal Colour, that would have thrown whole Nature, 
perhaps, into the deepeſt Melancholy. The Red and 
White weie as little proper for it, 1 their exceſſive 
Brightneſs would have offended every Eye. The Yellow 
15 reſerved for the Aurora, Beſides, a whole Arch of that 
Colour would not have been ſufficiently diſtinguiſn'd from 
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Though it is ſo very near us, yet it ſeems to make but 
one Body with the Stars, that are at an inconcetvable 3 


. the Stars that were to be ſeen through it. The Green, 

1 as it is very ſympathetic and pleaſing to our Eyes, would, 

1 indeed, have produced all the neceſſary Embelliſnments. 

i} 8p But it is with that lovely Coleur that God has adornd' ſame 
1 our Abode. It is the Carpet he has ſpread under our Feet. bhappe 
. "i Ihe Blue, without any Sadneſs. or Hardneſs in it, has the Degre 

I” additional Merit of cutting open, and ſetting off, the Co- Night 

Hp a Jour of all the Stare. | = nn towar 

1 in i The Workmanſhip of that Arch is ſuch, that though of tho 

Wi; bf iz limits our Sight by is Thickneſs, yet it is tranſparent Night 

my |! cnough to Jet us extend our Sight as far as the Stars. 


Diſtance from it. It becomes to us the Bond of the moſt 
disjoin'd Pieces. I then ſhall aſk all ſincere Hearts, why 7 
has God ſpread this Atmoſphere round us? A falſe Philo- 
topher will take it for the Sediment of ſome Vortex, and 7 
think he has hit it very right. Piety, more penetratirg, ? 
ſees therein what ſtrikes the Eyes of all; 1 mean, an 
evident and palpab'e Intention to ellabliſh Man in the 
Poſſeſſion of Nature, and to preſent him with an Oeconomy 
and a World deſign'd for him alone, ſince he is the only ? 
Spectator of it. 1 

I cannot take my Eyes from this luminous Arch, which we, b 

aſtects me leſs by its Magnificence, than by the Bkfiings |} Propo 


latter, 
Interry 
As 


i} it precures me, and by that innumerable Series of Pie. } nearly 
. cautions that have been taken for my ſake. But while ! this C 
i: follow the Order of the Thoughts, which the fiſt Dawn. apt o 
1 ings of the Day might raiſe, I perceive the Beęinnirg when 


oi the Aurora, Let us not give eurclyes over to ie be ve 
Pleaſuſe long. 
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es all pleaſute of examining this new Decoration, before we 
» that have taken Notice of the chief Benefit of the Twilight. 
es the The Deſign of this was, no doubt, to prolong the Day ; 
e that hat Man might alſo prolong his Work and Travels, and, at 
ad and he ſame time, not to bring Day-light upon him, before his 
Nature, 1 yes were prepared for it; nor the Dark, before he was 
d and Jforewarn'd of it. 
cceflive But the Crepuſcles vary from one End of the Year to 
Yellow the other, and they are far greater towards the Poles, than 
of that in the Torrid Zone. Is there, then, the ſame Artifice 
d from and Utility in the Variations of the Crepu'cle, as in the 
Green, Cauſe that produces it? 

would, The Inhabitants of the Torrid Zone ſee the Sun aſcend- 
ments. ing perpendicularly their Horizon, and going down in the 


adornd ſame Direction into the Under-hemiſphere. Whence it 
ir Feet. happens, that the Sun comes very ſoon to be eighteen 
has the Degrees below the Horizon, and leaves them in the darkeſt 
the Co- Night. On the contrary, as it caſts its Rays obliquely 

towards the Poles, and goes not very far below the Horizon 
though of thoſe, who are near them; it thence happens, that their 
1{parent Nights, though very long, are always accompany'd with 


> Stars. Crepuſcles, and are, in a Manner, luminous. The deep 
zake but Gloom of the Night again brings with it a comfortable 
ceivable 3 Coolnels to the Inhabitants of the Torrid Zone, whoſe 
he moſt Spirits the exceſſive Heat of the Day has entirely exhauſted. 


ts, why The Remains of an almoſt continual Light are extremely 


e Philo- precious to the People neighbouring on the Poles, and 
ex, and free them from a Darineſs, that would render their Lives 


etratirg, 7 unhappy, It is a Bleſſing to the former, to have almoſt 


ean, an no Ciepuſcle at all, and it is no leis agreeable to the 
in the latter, that they have an Aurora, which is ſcarce ever 

.conomy | Interrupted, | 

the only} As for us, who are placed nearly equally diſtant from 


the Inhabitants of the totrid, and thoſe of the frigid Zones, 
„which we, by Experience, have ſuch Crepuicies, as diminiſh in 
Bk ſſines Proportion to the ſhortening of the Days, and increaſe 
of Pie. nearly in Proportion to their lengthenirg. At firſt Sight, 
while I this Oeconomy ſeems grievous to us, and one might be 
| Dawn- apt o think, that as we can do wichout Light very well, 
eginning When Nights are very ſhort; we, on the contrary, ſhould 
to the de very glad of a five Crepuſcle, when they are very 
Pleatuic | long. But nothing would be worle managed than the 
. 25 Soverr- 
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38 DIALOGUE IV. = »© 
Government of the World, were it wholly left to the or Crep, 
Conduct and the Reaion of Man; and nothing can be 0; 1 f. 
better contrived than what God has eſtabliſh'd, even when wd t 
it ſeems contrary to our Notions. Of this you may judge may be 
by the Oeconomy of the Crepuſcles, of which we might Itter tha 
be inclined to complain. | 5 
Nights become longer, and the Darkneſs deeper, after Fi. 
Man has gather'd in all his Harveſts. Then the Earth, no 
leſs than he that tills it, wants to take its Reſt; Winter © 
comes to refreſh them both, and to make them recover, 
during the Time of Inaction, the Strength neceſſary, ere 
long, to begin Labour a-new. Night may lengthen with- 
out any dangerous Conſequence, when the Huſbandman is 
unemploy'd, as is Nature itſelf. What would Crepuſcles 
be good for, while Man is at Rell ? We 
But Night will gradually gather up its Veil, and yield 
Man new Degrees of Light, as the Neceſſity of working _ 
ſhall bring on the Neceſſity of being lighted. During the wherein 
Summer Night, for the Sake of Man's Works, continues Matter, 
to lengthen out the  Crepuicle for his Uſe, even when it he has n. 
has begun to lengthen itſelf out by a ſenſible Diminution jaſures I 
of the Days. When the great Heat ſhall ſollicit Man to an Atmo 
cut down the Graſs, or the Corn, it has brought to per- you pref 
fect Maturity, Night then, leſt he ſhould be deſtroy'd by doubt, h 
the Heat of a burning Sun, invites him to put off a great 
Part of his Toil to the Time when ſhe comes to cool © 
him. To gratify him, ſhe becomes an almoſt perpetual -* 
Aurora. In, the Summer-ſeaſon, a faint Light, more or 
leſs conſiderable, conſtantly chears the Horizon towards | 
the Evening between the Weſt and the North, and be- 
tween the North and the Eaſt towards Morning. Man 
ſees diſtinctly what comes under his Sickle or Scythe, and | 
the Mildneſs of the Air allows him to cut hs Farveit| 
down without ſweating. The Summer, which renders his 
Travels more eaſy and convenient to him, and facilitates | 
the Fiſhing and Trade of the North, accommodates it{elf | 
to all his Wants, and kindly lights all his nocturnal Ope- 
rations, at the very Time when the Reſt he takes, during 
2 Hegis of the Day, render his Night-watches nece- 
arys 
Here, my dear Chevalier, I would fain aſk you, among 
all the Methods one may follow in ſtudying the Oeconom 0 
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the t Crepuſcles, pray, which would you give the Preference 
be (o? 1, for certain, blame none cf them; but I may be al. 

hen Yow'd to try your Judgment. The. Order of Cre puſcles 
age "may be ſtudied after the Method of the Philoſopher, or 
ght er that of the Ploughman. The former calculates the 
D ference of the crepulcular Light from Day to Day, and 

ter his Work may be fo exact as to procure him genera] Ap- 
no S$lauſe. The Huſbindman is not fo learned; but at thoſe 


nter hours, when he is at leiſure from his Work, he ſometimes 
ver, fellects upon the Heat that ripens his Harveſt, during the 
ere Pay, and on that gentle Light, which comes to aſſiſt him 


ithe o Cut it down during the Night. He is concern'd at ſee- 
an is ing the Coolneſs concurring with the Light, to forward his 
{cles Labour. He perceives God's Intention in this beautiful 
Occonomy, and renders him therefore Thanks and 
yield "Praiſe. Both theſe argue and philoſophiſe after their own 
king Manner. Bur, if the firſt has look'd upon the A moſphere, 
the | wherein the-Crepulele is produced, only ae a duſty Maſs of 
nues "Matter, which Gravity has collected round the Planet; if 
en it he has neither diſcern'd or adored the Hand that rules and 
ation jaſures Light to Man, by lodging him in the Concavity of 
an Atmoſphere; pray, which of our two Philoſophers do 
you prefer? Which, do you think, argues beſt? You, no 
doubt, have a Value for Calculations and Exatineſs ; but L 
am ſure you will declare for the Philoſophy of the Mind. 
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EAVEN and Earth change. Every Moment 
brings with it ſomething new. That Circle, 
Which cleard up and whiten'd the Azure of the Firma. 


ment towards the Eaſt, now widens and riſes upwards. 


The Objects, which we had much ado to perceive, being 4 
now to be clearly diſtinguiſh'd. It is Day-light in 
ſhort, and the Crepuſcle is at laſt ſucceeded by the I 


Aurora. 
* Poets, who know no better Method of pleaſing 
than that of making lively Pictures of Things, have given 


us the pleafanteſt Deſcriptions of the Aurora. They 


make her the Daughter of the Air, and flile her the 


Forerunner of the Day. In this Quality ſhe is charged 


with the Cuſtody of the Gates of the Eaſt, and it is ſhe, 
who, at the appointed] ime, comes to open them with 
her roſy Fingers. She ſends before her the Zepiyrs, t 


Wherever ſhe appears, ſhe enlivens the Verdure, makes 


Flowers grow- under her Steps, and with News of the 


coming Day, proves Beauty and Joy all over the Un 
verſe. 


Theſe | 
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It offers 
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Cities ax 
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Il 


vas. 
5 3 nd Earth riſe out of that profound Darkneſs, which 
took from us the Sight and Ule of them, as if they were 
o more. 
the exact Truth, that the Birth of Light is finer and 
: more magnificent at preſent, than it was at the firſt Mo- 
ment of its Creation. 
nor any Objects to be enlighten'd. The Earth, 
vas already made. 
Matter, he had with Oeconomy ſpread the various Strata 
or Layers, and prepared all the Organs thereof. But the 
Animals, the Plants, and all the Works wherewith it was 
s. to be coverd and adorn'd, were not as yet upon it. 
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9 + Theſe poetical Fancies have ſomething in them very 


; por reeable, but the fabulous Strokes, with which Truth is 
plended therein, are nothing but a Paint that disfigures 
Fe and impairs its Beauty, Let us then leave the poetical, 
and conſider the natural Aurora. This, indeed, is fo 
x zjeſtical and ſo bright, that it wants no borrow'd Help, 
or Decorations, to be infinitely pleaſing. 

Aurora, with regard to us, is a Creation entirely new, 
A nd every whit as generouſly gratuitous as the firſt Creation 
: It is wholly new, fince the Aurora makes Heaven 


It may even be ſaid without derogating fiom 


There were then no Spectators, 


"t1s true, 
God had form'd the ſeveral Parts of 


deing They appear'd thereon but ſucceſſively, and within the 
t in Compaſs of ſeveral] Days. as God was pleaſed to regulate 
the their Being, and aſſign them their reſpective Places. The 
Waters of the Atmoſphere had not yet been raiſed on high, 

aſing and thoſe of the Sea not yet collected and confined within 
ziven the lower Places wherein they now ſojourn. Theſe Wa- 
They ters cover'd the whole Earth. In ſhort, it was as yet 
the without either Order or Beauty. But now, when the 
irged Dau ning of the Day ſcatters the Darkneſs, it opens to 
ſhe, our Sight an Earth ſtrew'd with Bleſſings, and embeliſh'd 
with for our Sakes, with the moſt coſtly Attire. It unveils 
s, to every Thing to our Eyes. It ſhews the Mountains, 
Air. | with the ſpacious Woods wherewith they are crown'd. 
nakes It offers to onr View the leſſer Hills, with the Vines, 
F the that are like Tapeſtry upon them; the Fields, with the 
Uni- © Crops that cover them; the Meadows with the Rivers 
that water them. It draws the Curtain from over Whole 

Thee Cities and Towns. It brings out of Darkneſs the Domes 


ind Pyramids of Temples, the mile Caſtles of 


the 
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Wenns: 12 | 

All theſe [Treaſures were loft to us, ſo long as the Night 
made them of no Uſe. It ſeem'd to rob us of them, or 
ta annihilate them; as we have no Title to the Day 
that reflores them to us, the Return of the Aurora is of 
courſe a Favour, not only as new and as magnificent, but 


likewiſe as little deſerved, and as greatly bountiful, as was 


the Favour of Creation. 


God]; it is true, creates no new Beings in the material 


World; and in that Senſe he is, indeed, enter'd into his 


Reſt: - But as nothing began to exiſt but becauſe he was 


pleaſed it ſhould be; and as every Thing would ceaſe to 
be and to act, ſhould he ceaſe to will their Duration, 
Motion, and periodical Return *; 
every Inſtant for the Preſervation of the Univerſe, as he 
did at the firſt Moment of it's Creation. He then began 


to will that it ſhould, and he continues to will that it 


may ſubſiſt. Therefore each new Day is as frank, 
and as gratuitous a Gift from Him, as was the firſt of all 
Days. | | | | 
But People will, perhaps, argue thus. Why have you 
here Recourſe to the Will of God, when your only 
Buſineſs is to follow the Order of Nature? It is a wrong 


way of reaſoning, to look for Intentions, and to ſuppoſe 


any particular Gifts in the Return of the Aurora. It is 
nothing more than the Beginning of a new Revolution of 


our Vortex, and a mere and plain Conſequence of the | 
[adoring 
the Motion, or of the Revolution of the World, But 
there may be ſome Danger in the Manner, in which 
with thi 
and of making Motion or Nature an Idol, which they || 


Laws of Motion; it is, indeed, an immediate Effect of 


Naturaliits ſpeak of Motion to ſuch as liſten to them. 
They gize young Folks an Oppor:unity of miſtaking, 


place in the Room of God, and to which they attribute 
every Thing, as to it's necefſary Cauſe, Whence it 
happens, that while they think themleives to krow Na+ 
ture better than the reſt of Men, they really know neither 
God nor his Works, and become Idolaters inſtead of 
ſpeaking Senſe, And really, what are Motion _ the 
| avis 


* My Father worketh hitherto, John, v. 17. 
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1 Laws of Impulſe? Motion is evidently nothing but the 
Dody moved or diſplaced. The Strength of Motion, 
nd the Duration of Motion are nothing but the con- 
Want Order and Occonomy, which God has preſcribed 

b himfelf, and according to which, he e,ularly continues 
[4 preſerve and diſpoſe of every Tbing. The Laws of 
the claſhing of Bodies one with another, or thoſe of Per- 


43 


| ſſion, are the ſame with the Decrees, by which God has 


| Fegulated theſe Claſhings. The Velocities of 'Tranſporta- 
[ on are nothing but the Execution of his Sovereign 
Prder. In ſhort, the moving Force, the Nature of which 
; Philoſophers are fo much at a Loſs how to determine, is 
In reality nothing but the Action itſelf of God, differently 
Wpplicd or diſtriputed with Oeconomy and Deſign. A 
Body moved continues it's Motion in a ſtraight Line, till 
It meets another Body. Not that, after having raveried 
Ede Space of one Foot, it has acquired any real Force, to 
o through a ſecond; but becauie that Continuity of Tranſ- 
porration, and the Alterations that happen in the Claſhing 
or Percuſſion, are Conſequences of the Scheme whereby 
Nature is ruled; and this Order ſubſiſts, becauſe Ged is 
But as he fo!lows 
3 with an entire Liberty, there is no manner of Neceſſity, 


that Night ſhould be ſucceeded by the Aurora, or this 
be ſuccecded by the Sun, 
hen argue with as much 8. upidity as Ingratitude, ſhould 
I go no farther than obſerving in the Aurora the four 


I ſhou'd 


who'e Artival it foretels. 


and twentieth Part of a daily Revolution, inſtead of 
{adoring in it that free, efficacious, and perſeverirg 
gracious Will, that frees us again from Night and 
: Darkneſs, in reviving the Light for our ſake, and which, 
with the Day, renews the Service of all ene fow | 
us. 

| To this Favour of the renewing of the World, the 
Aurora adds ano.her not far inferior. It makes Man him- 
ef revive, in raiſing him from Sleep, which to him 
is a fort of Death. 'The Morning reltores him to the V ſe 
cf his Underlianding, his Arms, and his Talents, whereof 
| Sleep had entirely robb'd him. It warns him of the Time 


when he is to return to his Work. This Office would 
not make Aurora agreeable, were working a mere Trouble. 
| ut as It is the waer Exerciſe of Virtue, it is like- 
4 wiſe 
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wiſe the Source of true Happineſs, The Aurora come; 
on, without any Variation, or giving any Quarter, to 


deelare the Hour of Labour. It lays Man under Con- 
ſtraint for his own Service.. It begins to ſtrike vigorouſly 


on his Eyes. It has already taken the Care to make all 


his Servants get up. He, whoſe Charge it is to wake the 
reſt, has faithfully told them before-hand;. their Maſter 


was ready to (et out; and left Man ſhould find them a 
aſleep at the Hour of his waking, the Cock has ſeveral 7 V 
times repeated his Summons 3; all in ſhort moves according 


to Order. The reſt of the Birds are in the Fields before 


Man. They fill the Air with a thouſand and a thouſand 7 
pleaſing Notes that reach his Ears, and gently finiſh his 
waking. Tbe Beafls of Burden and Cattle wait only for. 7 
his Orders, and make themſelves ready to move on the 
firſt Signal, Man at laſt leaves his Bed and Houſe, and all 
attend him; for, in all the Villages within my Sight, 1 ice * 
their Horſes; Travellers on 
Foot, in Coaches, or on Horſeback; Shepherds at the 
head of their Flocks, and Workmen loaded with. their 
Tools. Tue Roads, Bridges, Ports, Markets, and al 
blick Phices, begin to ſwarm with People. All 
Mankind are in Action. The Aurora has denounced the 
Hour of working. It is ſhe that cauſes this univerſal 
___ Frout ſhew 

But when l' ſee Man fet out for his] ©Zpenfiy 
it be m 
him, Jam amazed. to ſee ſome that chuſe dy Day 
ducing N 


TEL Moment to retire- to their T 
Abodee, and which go to Keft, or hide themſelves, in- of 5 - 
3 e 

of them, 
the Eart 
are no Evemies to it. If I take my Eyes from the Work, o 
Plains; to obſerve what paſſes at the Entrance of the Þ 
{ have wit 
They ne 
ä their Soli 
Prudence, 
them too 


Huſbandmen follow'd by 


Mo ion. 


The retiring of Work, with all the Animals that ſerve 
wild Beaſts. 


that very 


ſead of enjoying the Charms of broad Day light. I 
don't mean thu'e melancnollv Birds, who are ſcared by 
the Light, but I mean a great Number of Animals, which 


Woods, I ſee. here Rabbets - retiring 3 then Wolves or 
Foxes ; in another Place Haris and Hinds, follow'd by 
their Fawns; in ſome other Place wild Boars, attended 
by a Herd of their Young. Sometimes a Deer or a Roc- 
Buck; ſometimes other Animals, that are either cruel or 
capricious, but all of them wild and untractable. What 
can thus force them to retire ? Is it the Light? No, - 

| at 


; perceive 
dence, v 
him as 
he inhal 
I Domiric 


i 


The d 


Within th 
From this 


. That pleaſes them ſufficiently, They enjoy it as long as 


a they can; they haſten not to be deprived of it. It is 
on. evident from their Now and often interrupted March, that 
all they re-enter Darkneſs much againſt their Inclination. 
of) What then can thus drive them from the Plain, where 
the they all find their Subſiſtance? Is it the Sight of Men? 


\ſter But theſe are very remote; and thoſe, who ſhew them ſelves, 
are without Arms, or any other Caution or Defence. 


—_ One fings in getting ready his Plough. The other tries 
ding his Pipe, lying on the Graſs by his Dog, whom perhaps 
ore be has tied up. The Traveller purſues his Journey with 
Gang the utmoſt Indifference. There is no manner of ill De- 
\ his Efign, nor any Declaration of War. Nevertheleſs, all theſe 
y for. Animals get into the Woods, as well in thoſe Countries 
hel where there are no Hunters, as in thoſe, in which they are 
d all molt formidable and troubleſome to them. Therefore, it 
I ſe I not Terror, which calls them together into the Woods. 
s on Were they frighten'd, they would run precipitately ; | 
t the Fiber Retreat would be a real Flight. How can Man not 


their berceive, in this Diſpenſation, the Work of that Provi. 
4 ol gence, which ſubmits every thing to him? She has treated 

Al bim as the abſolute Maſter and Proprietor of the Place 
4 the be inhabits. When he is pleaſed to go out to viſit his 
verſal Dominions, the wild Beafls that are to ſerve him, with- 

but ſhewing themſelves, or being any way trouvlelome or 
Co his | expenſive to him, leave him the Place free; and though 


ſerve it be more eaſy for them to find their Food in the Plain 


chaſe by Day than during the Night, the Aurora, by intro- 
their | ducing Man there, warns all wild Beaſts rot to appear. 
es, in- They know the Hour and Signal, and reſpettfully get out 
nt. I of the Way. An irreſiſtable and powerful Hand, in ſpite 
ed by of them, drives them into the Forelts, and the Lord of 
which | the Earth fees nothing that can any way interrupt his 
us Work, or reſtrain his Liberty. 
of che! 'The domeſtic Animals, and thoſe that live by him, be- 
ves ot have with reciprocal Diſcretion with regard to the wild. 
w'd by | They never go, without Commands, to annuv them in 
tended meir Solitude. They even keep from them with a kind of 


© Rats Prudence, and are ſenſible of the Danger approaching 


eruel or them too near. They all know their Buunds, and keep 
What Within the Limits cf their appointed reipective Diſtricts. 


To, ſure. Fiom this their noble Oeconomy, in which Man has not the 


That LT - 
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the Zephyr, which the Aurora employs to carry before he 


of Plants. The Earth drinks it in; the Leaves of Trees 
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leaſt hand, reſult a . thouſand and a thouſand Advantage, 
concerning us alone. ey: care = + ol 
As the Aurora riſes, we receive ſever! 3 
The Wind aud Other ; favours of a. quite different kind. 
the Mornivg-' The Sun had, during the whole foregoing 
Den. PDay, raiſed from the Surface of the Plain them 
and Waters a vaſt Quantity of Bubbles L 

rarified Water and Air, and drawn them very far from the 
Earth. Thoſe that were laſt raiſed, had immediately fl“ 
len again at the going down of the Sun, and the with. #< 
drawing of it's Heat. They had gather'd again in thei: ® bodes 
falling, and form'd the firſt. Coolnels of the Night, which 
is called Dew. But all the other Bubbles, which in te 
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long continued Day had got through the groſſer Air, and Jada { 


placed themſelves in Equilibrio with the upper Parts of i, 
in the ſuperior Regions, had remain'd ſuſpended there 
during the Calm of the Night. At the Approach of the Ft: 
Sun, the firſt Efforts of its Heat, beginning to affect the A 3 
grown cool and condenſed, neceſlarily dilate it. One quan. all its 
tity of Air, dilated by the Heat, puſhes another, which i ti 
reſiſted by a third. This Emotion of the Air becomes: 
Wind, ſometimes gentle, ſametimes cool, and as piercing 
as the North-eaſt Wind. The Atmoſphere is more or !: 
agitated by it. The rarified Water is toſs'd by the 
ſhocks, that make it condenſe or gather again. Such i 


the Dew, which becomes the moſt delicate Nouriſhmen, 


like ſo many open Hands, bow, in order to receive it, ani 
the Flowers open on all ſides to partake of that Treatur| | 
The coming of the Aurora is to theſe Productions a maß 
precious Moment, which by inſinuating fo light and ſo f 
a Diſtillation into their Pores, conveys therein at the (ane. 
time a thouſand and a thouſand Particles of Oil, Salt, ani 
Air, which the Action of the Sun ſhall afterwards diſtiÞ 
bute through the whole body of the Plant. g 

But let us not be fo entirely taken v7} 
The Beauty of with the Good and Favours done to us | 
the Heaven at 7 bee ab 
the Approach of 48 to forget to beſtow a part of our 4 
The Sun, tention on the Delight that heighten: 

them. I ſee the whole Circle of the Ho: 
r:zo0n gradually inflamed with the brighteſt red. The Cloud 
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XZ every where contract various and lively Colours. 
x Edges of the thickeft among them * 'F Mun 
brighter than Silver. The thin Vapouts, that croſ the 


kind. Eat, there become like Gold. The Gre | 
nd, oY . en of th 
egoing attenuated by the Drops of Dew, which over dn 
(Ich them the Sweetneſs, and all the Luſtre of Pearls. But 
Dies 0 | 


though Nature be extreamly beautiful at 


5 8 that Moment; 
om ie yet are we ſtill more attentive on what it makes us expect, 
» 


ly fal than affected by what it lays b 

ly la oth ys before our Eyes. h 
with 7 ory [ncreaſe of the Aurora, makes us ſenfbte, 3 
n thei 1 bodes ſomething till more perfect. It is a gentle Medium 
which blen by gradually gathering Strength, facilitates the Paf- 


in the: | age from Darkneſs to broad Day-light. Each Moment 


ir, and adds ſomething to the foregoin 
, ad ng. We go from L. 
Light. We long to ſee the Fulneſs of i. What 5 its 


s of ih 
therein granted to us for the pre ſent. yields no more than a Fore 
taſte, and makes us long for what is the Source and Spring 


of th 


the At thereof. The Hour is determined, 


n when it ſhall a 
e quan. all its Glory. The h he 1 
By till expected. e happy Moment is near at hand, but 


omes : 
Diercing 2 
e or | 3 
y thek. 
Such! 
fore he 
iſhmen} 2 
f Trees} 7 
it, anch 3 
"realureÞ : 


q 1 

A mog — — 
4 
y 


1 ſo fe, 
he lame 
alt, and FI 


s dib 


6 


aken up 
e to ud 
our A 
ejghlen 
the Ho 
2 (Cloud 

eve 


| 


— — 


— 


— D = 
— 


N 


P v 


— — 
—— — Ä—• 
re 


— — — — 


THE 


OF THE 


$. N. 


8 > —_— — N 


— 


DIALOGUE VI. 


ATURE, at laſt, preſents us with its ; moſt elo- 
rious Object. The Suntriſes. One ſingle Ray, eſcaped 
trom behind the Top of the Mountains, which before in- 
tercepted the Sight of it from us, firſt darts from one 
End of the Horizon to the other. New Tracts of Light 
follow, and give new Strength to the firſt. The Diſk of 
the Sun diſengages itſelf by degrees. It now is ſeen entirely, 
and aſcends the Heavens with a majeRick State, which 
At tracts and fixes all Eyes upon it. 

A few Moments before I perceived an 
innumerable Multitude of Flambeaux cn 
every ſide. But the Light, they :!] co. 
gether yielded me, did not render the Earth viſible to'm? 


It's Unity. 


Eves. They were indeed of ſome Ute, to make me di— 


ftinguiſh what was round me, at very {mall Dittances, 
Bat even among all theſe Fires I remain'd fill in the 
P. 
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FX Dark. Now in the whole Immenſity of the Heavens 2 
= ſingle Flambeau ſtrikes my Eyes, and it not only makes me 
*Z2amends for the Lols of the other Lights drowning them all 
— by the Superiority of its own, but even overſpreads Na- 
ture with ſuch a Splendor and Glory, as changes the whole 
Face thereof. 
What then can be that Globe, which alone cauſes a 
general Renewal at the very Inſt int of its Appearance? 
Ila vain do I caſt my Eyes and hx my Attention upon it; 
I can by no means bear its Aſpect, and its inmoit Na- 
ture elcapes all my Reſearches. Is it a Globe wholly 
"Zcompoled of Fiie? What are the Fire and Light, which 
it calls from all Parts? Are the Light and the Fire but one 
and the ſame material Being? Or are they two diſtinct 
„Things, which go together, and one whereof continually 
—Zpuſhes forward the other ? How can that Globe operate io 
powerfully, and at ſo vaſt Diſtances? How comes it, 
during the fix thouſand ſucceſſive Years it has lighted and 
beated Nature, not to have loſt the greateſt Part of its 
Bubſtance, by the conſtant Effluvia of it emitted there- 
from? Has it then a Reſervoir that repairs all its Loſſes? 
— Is there a perpetual Ci:culation of Fire and Light, that 
inceſſantly replaces in the Sun what is uninterruptedly 
emitted therefrom ? Or is the Action of the Sun no more 
dban a powerful Preſſure of its Fires on the Body of the 
Light, ſo that that Star communicates its Action to us, 
ſt eb without undergoing the leaſt Diminution or Loſs? We 


8 


eſcaped mall, perhaps, hereafter explore the moſt plauſible An- 
dre in- wers that can be made to theſe ſublime Queries. Let us 
wa bor the preſent confine ourſelves within what is paſsd all 
Lig © Diſpute, and inform ourſelves of what may be relied up- 
Diſk oi en with Certainty, on the Meaſure, Diſtance, and O 
ntirely, Nations, of that Globe. God at preſent hides from us 
which Vvothing but what is uſeleſs or dangerous; and it would be 
| acting contrary to our Intereſt, (to which God has pro- 
ved in HPortion'd the Knowledge he gives us of his Works) ſhould 
enux on we reject the Truchs he reveals to us. 6 
l t. Geometricians have a Way equally 
om {plain and ſure to meaſure inacceflible Its Diſtance ard 
me di. Bodies. When they know the Meaſure Size. 
hlances, Net one Side and two Angles of a Tri- 
in tele, they quickly determine the Quantity of the third 
D. xk, Vo I. IV. | D | | | Angle, 


50 DIALO GU E VI. 


Angle, and the Length of the two other Sides. Or, 
when two Sides and one Angle are known, they imme. WLacth. 

diately find out the other two Angles, and the unknown 4. our 
Sides. By this Skill, about which I ſhall in another | Fathom 
Place have an Opportunity of entertaining you, it is, that A kve are 
they daily inform us what the exact Height of 1 Leagues 
Tower or Hill can be, without aſcending it; what the nt the T 
Depth of a Well, without going down to the Botwm of Free 
it; and the Breadth of a River, without coming near the Meſſ. C. 
Other Shore. In like manner Allronomers know how 0 4 om the 
deſcribe a Triangle, of which they know one Side hich 
exactly, which repreſents the Semi-dlameter of the Earth, Leagues. 
They beſides know the exact Mea'ure of the two Angle of their 
form'd upon that Side, by two Lines that meet gel, Pegel 
ain the Centre of the Sun. Thus they know the dead Preat Me 
Meaſure of the two Sides that repreſent the Didans tion here 


of the Earth from the Sun. By theſe, or ſome other 19 To be 
leſs certain Operations, being Matters of Fact, on which 1 Ha 
you may ſurely depend, they judge of and determine the Canno 
Magnitude of Stars. Tis true, the Obſervations of th: . to 
Moderns have greatly ſwell'd the Calculations of thot Pace wit 
that were before them. Which is a Pico“, not that tha | Poe the 
Science is frivolous, but that the Inſtruments, therein made 9 ay; ane 
uſe of every Day, acquire a new Degree of Perlectio athom e 
However, as a ſingle Minute, or even a Part of it added E65 Day 
or retrench'd, immediately makes a difference of even ear, 
Hundreds of "Thouſands, or even Millions of Leagues Weats, he 
let us here ſtick to the oroflelt Calculations, and to Sum Leagues. 

that may have no other Fault but their being inferioÞÞ urdred 
to the Reality of Things. Thus we ſhall run no other nuch in 


Riſk, but that of ſetting on the Works of God a Price his wou 
inferior to their true Value, and avoid the Danger el Leagues a 
-admiring therein a Beauty that ſhould not be in them Motion 
or ſome Marvel, the Exiſtence whercof might be couvl through b. 
ful. 


There is no Aſtronomer now-4- days, but knows b) 


evident Proofs, and by the plaineſt Calculation, that be The Di. 
Sun is almoſt a million of Times bigger than the Earth. . 


Let us here be contented with aſſerting, that the Nas 
of the Sun is a hundred thouſand Times bigger than 
tnat of our Sphere. Beſides which, there is no Altronomet 


eague, wh 
calt one mill 
5 have cho! 


hich Calcul 


that does not judge the Sun to de dillant trom us 2 — FOG t⸗ 
Y 
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Or, ae thouſand Times the Breadth or Diameter of the 
me. Harth. And as that Diameter“ is above three thouſand 
own t our common Leagues long, taking only two thoufand 
ther Pathom for each League, if we multiply 5000 by zooo, 
that ve are ſure that the Sun is above fifteen millions of 
of x Leagues diſtant from the Earth. We ſhould be frighten'd 
the at the Thoughts of what the moſt learned and moit exact 
n o Aſtronomers, in their Workings, add to theſe Meaſures. 
r the Meſſ. Cui and Newton judge the Diltance of the Earth 


E es 
72 "> 


to om the Sun to be ten thouiand Diameters of the Earth, 
Side which makes thirty, or even thirty thre? millions of 
arth Leagues. If I confine myſelf to the Half of the Product 
\ngla df their Calculations, notwithſtanding the Exatineſs and 
ether Regularity, which no Body will refuſe to aſeribe to theſe 
exat reat Men, of courſe 1 ſhall not be ſulpected of avy Inten- 
NanceZMtion here to augment the Marvellous, | 

er 1d To be made the more ſenſible what a prodigious Space 
which that Half ſtill is, imagine to yourſelf a Horſe, and 
ge the e Cannon-ball, that ftart from the Earth in crder 
of th: Mo get to the Sun, and continue their Way with a ſteady 
tho Pace without any Faintne!s or Interruption. Let us ſup- 
it thi! Wpoſe the Horſe io make his Journey of 25 Leagues 2 
made May; and the Ball to go through the Space of an hundred 
ectior, Wathzm every Second. In multiplyirg 25 Leagues bv 
added 365 Days, the Horſe would make 9125 Leagues in a 
ſeverifFYear, After having travell'd at this rate for 1550 
gap ues ears, he ſhould yet have made no more than 14143750 


7 © ; 127 
o Sum Leagues. The Ball, that goes through a Space ot one 


infe rio purdred Fathom in a Second, would make 60 times 28 
d otherznuch in one Minute, that is, 180 Leagues every Hour. 
z PricfThis would make 43 0 Leagues a Day, and 1576800 
nger Leagues a Year. Ihus the Ball, after having continued 
1 them {Wis Motion for nine Years running, yet would have gone 
; Cou-Mhrough but 14191200 Leagues, If nine Years are not 

| | 2 | ſuſficient, 


3 


m 


20s b | 
that the * The Diameter cf the Earth is 2354 common Leagues long, the 
Earth. Pemidiameter being, according to the Calculations of the Gentlemen 
{ lab f the Academy ot Sciences, 1422 Leagues, of 2282 Fathom each 
the Na eague, which makes a Produce ef 6535748 Fathom. That is, at 
er {NanÞcalt one million and a half of Fathoms more than in the Calculation 
ronomen 2 choſen to go by for the Conveniency of the Reader ; 


bov h Calculation is the more certain here, ou accguut oi the Meas 
5 A 5 ures being taken too little, 
” Bn | | 
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ſufficient to the Cannon-ball ; if fiſteen Ages and mois, | 
are not enough for the Horſe to arrive at the Sun, accord- | 
ing to our Calculation, which falls ſo very ſhort, nay, 
which is not even half of what is demonſtrably known, 
and Matter of Fact; at what Period of Time would # 
they arrive, were they to complete the juſt Meaſure, which * 
eſcapes cur Sight, and which may be conſiderably 7 
lengthen'd for one ſingle third or fourth of a Minute, 
which neither our Eyes, or any of our Inſtruments are 
able to take in? =z 
This Diſtance, which ſurprizes us, is however very in- 
conſiderable, in compariſon of that we afterwards ſlia! 
find between the Earth and the Planet Saturn; between 
the Moon and the fix'd Stars; between one Star and“ 

another. . 
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But that he, who diſpenſes Exiſtence zt 
The Advanta- his Will, and is abſolute Maller of Matte,, 
Fer of that Si. ſhodl multiply d, e it © | 
tuation. piy, extend, enlarge it, and 
| put a Sort of Immenſity to his Works, 
is not properly What ſurprizes me; or at lealt my Amaze- 3 
ment hereon is chiefly founded on my own extreme 7 
Littleneſs. But what aſtoniſhes and affects me with muci 
greater Reaſon, is to ſee, that, notwithſtanding my 3 
extreme Littleneſs a Hand 1.0 leſs beneficial than maſtcri; 
bas vouchſafed to regulate that Diſtance by the Advan- 
tages I was deſign'd to receive therefrom; and has place“ 
the Sun, with regard to the Earth whereon I was lodge, 
at ſuch a Diſtance, that it might be near enough to warn! 
me, and ſufficiently diſtant from it not to raile a Conti! 
gration thereon. : | 
The fiery Rays that proceed from a Globe of Fire, 
hundred thouſand, nay, a million Times bigger than ti 
Earth, muſt needs have an 1nconceiveable Activity an. 
Force, ſo long as they remain cloſe to one another, ard 
act, as it were, in Concert. They afterwards mult nt 
ceflarily be divergent, that is, moe and more ditt 
from each other, as they advance from their common 
Centre towards the vaſt Circumfetence, wiiich is enlighten i 
by the Sun; and their Force diminiſhes in Proporc!9 
to their Ditlance at the Extremities thereof. This Dive 
gency of the Rays of Light may be eaſily corceive! 
from the Emblem of the Spokes of a Wheel, we 
| ＋ 
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q are very cloſe at the Nave whence they ſpring; where- 
5 9 as towards the Fellows or Jaunts, where they end, they 
become more diſtant, as the Circle of the ſaid Jaunts en- 
laręes. 
4 Our Earth, had it been placed in a Point, in which- 
theſe Rays would have been ſtill too numerous, and too 
near each other, could never have borne their burning: 
"Heat. Had it been placed farther off towards the Ex- 
Arcmities of the ſolar World, it would have received there- 
From but a faint dim Light, inſufficient for its uſual Pro— 
ductions. It Nands in that very Place, where it is ſecured 
From all thoſe Inconveniences, which it had to fear; and 
within the Reach of all the Advantage: .and. bleſſings it 
Fould deſire. 
In vaia one would pretend not to admire this fine Or- 
Per, and lock upon the exa@ Situation of the Earth, as 
3 neceſſary Effect of Gravity, and of the mutual At- 
traction of Bodies. Thoſe, who talk of Attraction and 
Gravitation, may poſſioly underſtand themſelves. But did 
tlic Gravity, which, if you will, 1egulated. the Place of 
1 Be Farth, form likewiſe the Atmoſphere, which ſurrounds 
R You already know the Artifice, Mechaniſm, aud 
1 ene thereof. Another Obſervation will finiſh” your - 
Tooviction, whether it is the Fall of a wandering Dult, 
J itiacted or preſs'd, that has form'd the Earth in the 
k luce it actually blls, and thrown a tranſparent Atmo- 
here between her and the Sun; or a ſpecial and per- 
2 Kay free Will, that has for the Good of Man regulated 
Ke Structure of the Earth, its. Diſtance from the Sun, 
+ the Correſpondence of our Atmoiphere with that 
Pier. 
Imagine with yourſelf the Earth to be expoſed to the 
| days of the Sun, as a Ball to the Light of a Flambeau. 
1 here can be but one Half thereof enlighten'd. Let 
Js call the uppermoſt Point of the Ball Paris, or P; 
| 4 the undermoſt New Zealand, or NZ; becauſe that 
: outhern Land 4s not very remote from the Point of 
; ur Antipages. The two lateral Points, which are at 
0 Diſtance from the foregoing, we ſhall name them 
ut and Weſt; the one on the left mark'd E, the 
her on the right mark'd ; and the Line that joins 
\ them, or that encompaſſes the Glabe at an even Diltance 


D 3 from 
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tom P and NZ, let it be ca!'d the Horizon. Being, hole 


as 1 am now, at the Point P, which 1s the Centre of ni our? 
Horizon; if the Sun was over my Head, the half of tz Pore 
Earth, which it would enlighten, would exactly be ti; Þ ich 
which is terminated by the Line of my Horizon; and il: e Nat 
inferior Hemiſphere would remain totally darken's, Pirect, © 
Now that the Sun is riſipg, it is at the Point E, ard penet 
mo e from P by a whole Quarter of the Globe. The Hat ed vers 
it lights, being the Width of two Quad:ant:, exact oble V 
terminates at P on the one Hard, ard a: NZ, which = Raz 
rear our Arti pode, on the other. Being at P, I then au at Ho, 
an the Border cf that Half, which the Sun enliglhtc: ol Ircie, | 
Its immediate Light ends and dies at my Feet, ard 8 here by 
that Moment 1 can reach no farther. The Sun vice ibuted 


atherweile light more than one Halt of the Globe. 3: MPProve 
Border cf the enighien'd Half forms a Line that divii ten. 


my Horizon into two Parts; that on the Leſt, towards nd difcg 
is wholly enlightea'd ; the other, on the Right town 07, and 
„, muſt neceflurily be totally dark; fo that at that MY The 8 
went my Abhoce ſhould be partly black, parily wie er Nan 
As the Sun ſhall sſcerd, the Line, which ſeparates Nigz Pera!) 
from Day, fhall incline farther towards the Right 1, F atua,ly, 
and there ſucceflively ſhews me new Objects. But whit her in t! 
the Sun ſhall have got over the Point, at which it gie Attractior 
me Nlid-diy, the more it ſha}] decline to the Rig": e Pro 
che more the Half it lights will be engaged under ght me 
loiver Hemiſphere towards AZ, and the left fide of ue An- 
Horizon ſhall ſoon be cover'd by a horrid Darkneſs, til ade for 
Mall, till Sun-ſet, increaſe ſo as to take from mie i hat place 
Sicht of one whole Half of the Horizon. But at hem. 


very Moment of its getting under the Horizon, all u oe ha! 
Light I enjoy'd from the Point P, or from my Feet il of G 
V, ſhall on a ſudden be taken from me, ſince it can f the fir] 
longer reach to me. This muſt be a neceſſary Conſequerq lite, or 
of the immediate Irradiation of the Sun on the Ear _8 partic 
Why then does it not happen ſo? If I freely enjoy u dirutture « 
whole Compaſs of my Horizon, not only when the 80 _ there 
has once glanced upon the Borders of it, but even ND e 
great while before it arrives thereat, and a long Ti 1 
alter it has withdrawn from it; if the leaſt Portion N? Leer, a 


can have of us Light is calily diſtributed through f. be Larth. 


who 
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hole Habitation ; to what am I indebted for ſuch a Fa" 


3 5 

„ > Four? 1s it to the Sun? No. This can never enlighten 
Fi Pore than what it ſees, and there is no one Inſtant, at 
d Phich it ſees more than one Half of the Globe. Is it to 
dn e Nature of Light itſelf? Not at all. Its Impulſion is 
en Pircct, and can light nothing in thoſe Meanders, into which 
dn penetrates not directly. The Atmoſphere, which is pla- 


ed between the Sun and the Earth, does alone produce this 
„% podle Work. It no ſconer can bend the leaſt Portion of 
ide Rays of the Sun on one Horizon, but it overſpreads 
hat Horizon with it. When the Sun itſelf arrives at that 
\ZF'ircle, the Atmoſphere prevents its Light's being divided 
ere by fourths or thirds, or, as it were, ſparingly di. 
ZWributed. It amplifes its Utilities. It is commiſſion'd to 
Ipprove its Favours, and not to ſuffer in any Part of the 
41 rment, veherewtth it clozths the Earth, the unpleaſant 
ads nd diſcordant Sortment of the Night and the Day, drawn 
o Wend Pear. and patch'd up together, 
at N The Sun and the Atmoſphere do then act in Concert 
we Pr Rian; aud thee two Wonderful Inftruments, though 
; Ni! 2 veral Millions of Leagues diſlant from each other, 
ght 1 utua ly, and with a kind of Intelligence, aſſiſt one ano- 
it webe her in the Diſtribution of the Day. Here you have no 
it eng ttraction, nor Gravity, nor any phyſical Cauſe that may 
igh: s produced ſuch a Work, Certain particular Laws 
der u ght maintain, but never could have effected it. The 
of we and Diipoition of both theſe Pieces, fo evidently 
ese, aa ade for cach other, are Owing to the ſa me ſree Will 
me l hat placed Man within the Reach, Uie, and Benefit of 
it at hem. . n 
üg We have already perceived the expreſs and evident 
Feet Vill of God, in the Union of the Sperm and the Proviſion 
{an f the firſt Flood, under the ſmall Cover of the Egg of a 
iſeguen lite, or that of a Hand-worm. We found an ex preis 
e Erl nd particular Will and Determination, not only in the 
njoy 0 Prrocture of each Plant, but even in every the minuteſt 
che Sol deed thereof. We find again the Character and Marks 


df an expreſs Will, full of Tenderneſs towards us in al! 


y 


in ne numberleſs Bleſhngs, which God multiplies from Year 
LIES to Year, and from Day to Day, both upon and within 
ough he Earth. But with what Splendor and Magnificence 


who 
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does that Will ſhew itſelf in the Beauty of the Sun, WM 


in the juſt Proportion of Size, Diſtance, Action, and Ui 
fulneſe, that has been eftabliſh'd between that Star and the 
Earth 

God ſeems, without ſhewing himſclf as yet, with grea: 
Care to have gather'd, in that fine Star, all the Stroke 
that might beſt repreſent the divine Perfection to us. Late 
God, it is ſingle. The grandeſt and moſt glorious Obit 


leem to dwincle and variſh in its Preſence, It ſees al 


It acts through all, It gives Life toall. Thus, after tie 1 


Farth has, in an infinite "Cer mbination of Manners, teflifie! 
and demenitrated that Wiſdom, which ſor our Sake di 
to liberally enrich Ji and everv one of the Parts theres! 
the ame Wiſdom fi!! breaks cut in the Heavens with . 
infinitely greater Majeſty, 


| | Day « 


Al 5 


In 5 
nion 
4 Light, 
= Office. 
Tpalle 

runs h 
e en] 
can eit 
Inet; 
Flaces, 


The Hravens, more eſpecially, dech 


PC. 4 *. the Grardeur and Glory of God. No. 
| thing is more proper than the Firmamen, 
to manifeſt God in his own Handy-work. Each Dx 
commiſſions the following ꝛ0 declare God to us. Eren 
Night leaves to the following the Care of preaching ov 
Maker to us. The Inſtructions, which the Heavens affen 


u, are 2 Speech or Language no way barbarous a 3 


foreign to us. They are not weak Sounds, difficult to © 

heard. Ihe Voice of the Heavens is familiar and ir. 
telligible, t is ſtrong, ſonorous, and unwearied. Ii 
oe hav from the Heavens to the Earth. It is con. 
vey'd from one End of the World to the other 


There is no Nation, nor any Man on Earth, that co 
not uncerſtand it; and thus is the whole Univerſe in 


Rrutted, 


But the Sun alone teaches ws better, and affects us mucif F 


more than all the Beauties the Heavens can N of 
our Sight. The Heavens are meerly like a Pavilion“ 

the Sun. The Veils richly embroider'd, which _ 
to take from us the Sight of that Star, are removed ben 
It advances towards us. They are drawn, and he alone le. 


mains viſible. He is as a young Bridegroom coming ou 


of 


»> *® Heb, Soli poſuit tentomum in illis (cœelis.) 
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Of the SUN. — 


of his nuptial Chamber, to ſhew himſelf on the ſolemneſt 


Diy of his Life. His Splendor is then full of Mildneſs. 


All admire him at his Arrival, All Eyes are fix'd on 
bim; and he makes himſelf eaſy of Acceſs to them all, 


2 a order to receive their firſt Salutations. But he is com- 


| Zmiſſon'd to convey the Heat and the Life, as well as the 
Light, every where. He haſtens tc diſcharge this important 


Office. He darts more and more Fires as he aſcends. He 


paſſes from one End of the Heaven to the other, and 
runs his Race like a ſtrong and indefatigable Wreſtler. 
He enlivens whatever he lights. There is nothing that 
can either be hid from his Light, or ſubſiſt without his 

Heat; and by his-penetrating Fires he reaches thoſe very 
Places, which are inacceſſable to his Rays, | 
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DIALOGUE VI. . 
| e | on, Light 1 
HE Operations of the Sun may be reduced to Noth 
three. It enlightens; it colours; it heats. It] to the ! 
ſucc: ſhvely lights che whole Earth, that Man, and the than to 
Animals, which ſerve him, may walk in the Light ot brot on! 
that Flambeau, when it caſts it on them, and go and whole 
take their Reſt when it hides itſelf, and no longer gives ſucceſſit 
them Light. 1: not only enlightens, but alſo colours the Action 
Objects. It diſtinguiſhes them, ſo that they may be known Þ that Fl 
without any Confuſion, Diſpute, or Delay. In ſhort, the Þ themſe! 
Sun, belides procuring Light and Colours for us, does | The 
moieover, convey Heat and Motion every where, in oder fiance, 
to enliven Man, and perpetuate all tne Supports of Life, The 
which have been placed near him, both without the Ezrih, J in all 
and within its Bowels. | | From 
we. | 


4 
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We mean not here to mention the more 
3 1 dr els lively Sentiments, which we ex- The Nature of 
$Serience from the Pieſence of the Sun, the Light. 
7 Ir of a great Fire. This, like all other 
2 . ade can no where exiſt but within ourſelves. It 
43 conſtantly dependent on what firikes our Eyes. But 
Pheſe ate two different Things, one of Which is a Con- 
5 4 equence of the other. The ſame Senſation may ſubſiſt 
Mithin us during our very Sleep, and independent of any 
putward Impreſſions. Our Searches run only and ſolely 
4 pn corporeal Light ; on that Subflance, which affects our 
yes, and whoſe Impreſſion is follow'd by arother, which 
7 ar the Soul, and informs us of the Preſence, Diſpoſition, 
b ind Form of Objecls. The Grounds of that Light where- 
Frith God influences our Souls, and that of the Light, 
Phe affects our Eyes, ſeem to me equally ſuperior to 
our preſent Underſtanding. But as God is pleaſed to let 
zus know, at leaſi by inward Senſe, a Multitude of Truths 
4 concerning the Nature of our Souls, and its Affections, 


„ without granting us the Knowledge of all the reſt; he 
| 2 Allewiee is pleaſed to ſhew us a Part of the Workman- 
4 ip, wherewith He for our fakes puts the outward Light 
ia Vlotion. Let us then eagerly lay hold of what we are 
| Y tow! to know of it. Oar true Happineßs, even in 
1 this preſent Lite, is to become grateful, in Proportion as 
ve advance in the Knowledge of God's Ways. What 
. ſhall we be, when we ſee Light in the Boom of 
Light itſelf? 
ed to Noching is plainer, nothing more agreeable to Scripture, 
. R to tbe Hiſtory of the Creation, to Realon and Expcriecce, 
d the than to look upon Light as an intermedia'e Fluid, which 
ht ol not only extends from the Sun to us, but 110 fills the 
9 I whole Univerſe, and without changing its Place by a 
" Bives Þ n though extremely {wilt Pr. flu e, conveys the 
rs the Action of our San to the very Spheres of the Stars, as 
nown : * that Fluid tran{mits the Impreſſion and Sight ot the Stars 
rt, che themſelves in the Sun's Sphere. 
does The Wave of a River communicates, to a great Di- 
older flance, a fingle Impulſion, or one ſevelal times reiterated. 
Lite, if The Undulations of the Air carry {tl quicker, and 
arch, W in all Directions, the Motion cauſcd in the ſaid Air, 
1 From theſe a every one will calily believe, 
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60 DIALOGUE VIL 
that a thinner, lighter and more active Fluid, (|: 
the Nature cf Fluids in general be what it will) may in 2, wy 3 th 
a few Minutes convey the Impulfion of the ola: oanterb 
Matter, which preſſes it very far, and render the quilibri 
Preſence and Influence of that Star ſenſible at prodigiou; "MF This 
Diſtances. tis that 
The Body of Light, conceived as an immenſe Liquid, f Sand, 
always ſurrounds us, but is not always puſh'd down to Parts, w. 
us. It is only conſtantly ready to ſerve and inform us, heleſe, 
at the very firſt Shock it ſhall receive from the Sun, from I onfift, | 
a Conflagation, a Flambeau, or a ſingle Spark. "Thi ray. I 
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Fluid is, indeed, puſh'd by the Sun, and by all inflamed Wand; tl 


certain 
Jong as 
ne upor 
Relt, anc 


Bodies, but is neither the Reſult or Eſſect thereof. The 
Light then may have been created before the Sun, and? 
the S'ars have been as it were immerſed in it in ſuch par i 
ticular Situations, as to make them correſpord by the Com. 
munication of the Motions they cauſe therein. Ibu fl the 
all the Spheres are involved in Light. There they ſwin? Maſs. 

or roll according to the Lines preſcribed and appoin: Hand, ol 
them. The Light retains them all in their Places, ard fand an 
makes them viſible and ufefu] to each other. Shall ue, diſcompo 
then wonder at Mojes beginning the Recital of God Parts tha 
Works from the Creation of the Body of the Light, df Jthem all 
that immenſe and equally precious Subſtance, in which the before to 
Spheres were to make their daily and annual Revolations Fare farth 


Lon ee nd ed 
* 


and 'vhich was to be the Baſis, or rather the Bond, of all being, o1 


the Parts of the Univerſe ? db Vortex, 
But might we not have ſome reaſonab'e Conjecture af and this 
the Nature of Fluids founded on Expetierce; lo that by cauſe one 
the Application, which might be made of it to Light, ge two flrik 
Urderttanding of the Effects it produces might te :encer'd 1 puſh the 


* 


eaſy and intellig'ble o us? de is 
| It is plainly remaik'd of all Fluid, the 7 * 
The Nature f 2s Water, Oil, melted Metals, and others; by a fing 
Fluids. Firſt, that all the Parts thereof are in- Ways leſſ 


cohetent; that they cafily roll one over among v 
another, and are always ready to yield to the firit Im-; Hand, t. 
preſſion. Secondly, That all theſe Parts have a certain, I for a 
either inherent or borrow'd, Activity, which cauſes then Way) m. 
mutuaily to preis each Other every way, as if they were | and leis! 
ſo many {mail circular Spring, always inclined to dilate they are 
or fly out on all Parts; ſo that as much as ore pay themſelve 

| | 55 the 


anterbalance each other, and remain all in a perfect 


reis that, which diſtinguiſhes them. 
r Sand, as well as one of Water, is made up of ſeparate 
Parts, which eaſily yield to all Impreſſions. 
Iheleſe, are no Fluids; becauſe the Parts, of which they 
*Eonfi!t, have no ſort of Activity to pre's each other eve 

ray. Do you force your Hand into a Buſhel of Corn, or 
and; the Grains are removed on each Side. 
certain Gravity, which precipitates them downwards, fo 
Dong as they are not ſupported 3 but they no ſooner reſt 
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e other, by ſo much it is reciprocally puſh'd there- 


the Force of each of which being equal, they 
quilibrio. 


This ſecond Property of Fluids is the moſt eſſential. 
A Heap of Corn, or 


They, never- 


They have 


ne upon another ſhelving as it were, but they remain at 


Reit, and have no Manner of Force again, to get into and 
n, all the empty Place that has juſt been impreſs'd in the 


eim laß. It is otherwiſe with Fluids. If you put your 
in: Hand, or a Stick down into them, that will be a Preſſure 
e, ard fand an extraneous Force, which comes more or leſs to 
all wel diſcompoſe the Equilibrium of that Fluid. The firſt 
God Parts that are preſs'd bear againſt thoſe thzt ate next to 
ht, off them all round. Theſe having a Motion greater than 
ch he defore towards one certain Part, ſhare it with thoſe, which 
ation {Fare farther off on the ſame Side. Fhis Motion actually 


of au 
| Vortex, communicates itſelf all round and every way; 
ure a and this orbicular Communication extends very far, be- 
hat bi 
he, the 1 
-nceri 
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being, or always inclining to be, made in the way of a 


cauſe one Particle impels two others next to it. Theſs 
two ſtrike againſt four that are maie remote, and the four 
paſh the eight that follow. What we ſee done on one 
© vide is at the ſame Time done on all others; and thus 
che x pay of the whole fluid Maſs is diſcompoſed 
© by a ſingle extraneous Shock. But this Diſcompolure al- 
ways leſſens in Proportion as the Number of the Particles, 
among which it is divided, does increaſe. On the other 
Hand, the natural Activity of thoſe Particles, (all which 
I for a Moment ſuppoſe to have a Spring acting every 
way) meeting with a Reſiſtance ftill greater and greater, 

| and lets Liberty on the Side towards which they are puſt'd, 
they are immediately repell'd by others, and repreſs'd 
themſelves, both by their own Elaſticity, and by the 

| Ty contrary 
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contrary Efforts of the whole fluid Maſs tending towan | 


that Place, from which they were firſt removed. 


Place, muit they not of courſe recede from all the 
Father Ma/branche* has. ſupplied us for that Purpoſe 


ret 
Wt; | 


Mechanics, very plain and agreeable to the Action of 1} 
Fluids; viz. + To conceive all their Particles, as ein 3 1 
ſo many ſmall Vortices perpetually rolling on their ow! 3 [wingir 
Axes, and made up of other Particles, that eee 


circulating, to deviate from their common Centre. 


6 3 
would not be ſufficient with Mr. Des Cartes, to conccd 
the Parts of a Fluid, and thoſe of Light in gage 3 


as ſo many ſmall Globes, er as hard ard inflexi 


Whirligigs, lightly circulating on their own Axes, 


the Particles, of which they are compoſed, a e at 
among them! elves, and ſtrive not to ſeparate, 


Te 
being inflexible, and without any Elaſticity, would ji!: |. 
wiſe have no manner of Inflnence on esch other; becay 4 


Link 


mace up of theſe hard Globules rank'd toge. her, c "wax 
be like a Stick, which being ſlruck at one End, at 1 all t] 
fame Time is ſtruck at the other. And this is contrary ! 


Experierce, which ſhews, that the Prog1cllion of Lig 


and of Light is ſucceſſive ; whereas, if theſe Globules c 
Air, of Fire, or of Light, are themſelves made up d 


other incoherent Particles perpe:t tually 6 hirling round 23 
Axis or a, Line that may te imagined in them; it wi 
be an eaſy Matter to corceive, how theie Spherules mui 
ny pufh each other, in ſtiiving to dilate themlelves, ard u 


widcn every Way. 


_ jall perp 
But how ſhall we conceive that the Particles of a Flu 
have a Spring acting every way? If they tend one wa 
it is progreflively, How then is it poſfible they ſhout 
tend towards the onfolite, and every other Side at 10 
ſame Time? So ſoon as they are puſh'd towards "= 
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Experience ſhews, that any moved Body has always 1 have an 
Tendency to advance in a rait Line, unleſs it be diver:elÞ qual Pre 
and driven aſide; and never follows a circular Line, bu them to 
from the Conſtraint put upon it by the ſurrounding Bodies, gather in 


which perpetually force it out of the direct Line. 


Thi 


two Drc 


"oy be proved by two Inſtances. When a Child puts: 94:6 os 


ſent! y v 
Point. 


* See La Recherche de la Verite. Vol IV. Eecl. 16. 
i Sec the Phyſical LeQures of Mr, Privat de Molieres. 
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"—_ orce, puſh againſt the Bottom of the Sling. 
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one in 2 Sling, he no ſooner ſets it in Motion, but it 
an perpetually endeavour to fly off from the Hand that 
Nees it Motion. It ſhall inceſſantly, and with very greal 


It Will 
teich the Strings; and ſo ſoon as one of them is let go, 
e Stone will get away in a Line, which would be 


ait, did not Gravity perpetually alter the Direction 


| 1 ; 3 ereof . 

When a Singing-boy puts Fire into his Cenſer ; as ſoon 
"EX the Machine with the Coals are in Motion, inſtead of 

in Illing through the Holes or on the Cover, which is often 


ſwinging turn'd enen they, on the contrary, tend 


4 pwards, When the Cenſer riſes; they preis againſt the 
1 Pottom of it, and perpetually endeavour to recede from 


je Hand, which is the Caule and Centre of their 


Y Uotion . 


If then the Particles, of which the Globules of ' a 


he J I 5 conſiſt, have all an Inelination to recede from their 


entre, they ſhall be moved circularly for want of Power 


er are to each other. They will perpetually endeavour 
$ part from, and mutually ſtrike : galtlt one another. 


4 mon the mutual Preſſure, and the Equality of the Force 


MW 4 Fall theſe Globules, muſt needs follow an univerſal 


Equilibrium among them. Hence proceeds the orbicular 


9 Du due of every Motion that chances to trouble 


hat equal Balance. Hence the Reſiflance of the whole 
Raid Maſs. Hence its returning towards the Place 
From whence any of its Particles have been re- 
moved, 

Thus we may eaſily conceive why a Drop of Water, 


Percy, melted Goid, or any other Liquid, always 


takes a ſpherical Farms. All the Particles of that Drop 
Phave an Inclination to recede from each ther; but 100 
equal Preſſure of the encompaſſing Air detains and forces 


them to move in a circular Line; therefore it is the 
gather in Form of a Ball. Hence we underſtand, why 


two Drops of Liquor no ſooner touch each other, but 
they Hiker. in a ſingle Drop. Though theie two Drops 
ſhould rouch one another only in a ſingle Point, they pre- 


ſently would become fla!, and preſs each other in that 
Point, Herein the Circulation of the Globules 15 broken 
an 
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4 DIALOGUE vn. | 
and conſtrain'd. They therefore endeavour to recog 
the Freedom and Action of their Spring. Their Aci 
is not direct, becauſe the "| 
Thickneſs of the Drop, not to be overcome; where 
they are leſs refifled towards the Intervals that Rill ſeparyy 

the two Drops a ſmall matter. All the confined Globi 


y meet with a Reſiſlance in th ocks, 1 


ide the 
Ine $trot 


mem ba 


1 8 

ſhall then tend towards theſe empty Spaces, where they * 
find Jeaſt Reſiſtance. They ſhall at laſt fill them 6, # aſily cor 
that the Notion, which is univerſal in the two Drop, ens in | 
ſhall be made in a circular and uniform Manner, b, he Lich 
the circular gathering of the two Bodies into a ſingt to the du 
one. | 4 | "Wand fins 
Thence we may conceive, that as a Veſſel preſſes c the Stro! 
the. liquid Maſs, which is under it, ſo all the Globul:! pack tow 
of the Liquid preſs, and reciprocally act againſt the Veſe procally 
and this floats on that without linking, when the Force, place, an 
which makes the Veſſel heavy, and that of the refillin BF Sure t 
Liquids, are equal and in Equilibi io. We may in the fame of thoſe 
manner conceive the Reaſon of the RarefaQtions or Dil, Conjectt 
tions of a Fluid, as of boiling Water or Coffee, or of fro Meaſure, 


ing Wine. There is another more active Fluid, as All 


or Fire, which has infinuated itſe f into the Interſlices du 
the Globules of the firſt, and ſuſlains or even diſperſes then! 
by the Superiority of its Force. 850 = 
Thence again may te deduced the Reaſon of the 1 
Diſſolutions, Ebullition, and Efferveſcences, that happen 
by the Mixtures of ſome cold Liquors, Salts, and oth 
Matters, 


The, Activity of the Vortices is different u 
every liquid Body. The Exceſs of the Strength of ſome 


over. that of others may therein occaſion a Tumult, Z 
that will leſſen in Proportion as the whole Mais ſhall 
come near to an Equilibrium; and the Activity, which! 
is inſeparable from them, ſhall render them capable d 
ſeparating ſome Salts or certain Metals, and of ſuſtaining 
a certain Quantity of them on the Cii cumference of their 
Globules. . "Ike F 
Now, if we apply this Structure of Fluids to the Light, 
we may conjecture, that the Matter, of which the Sun is 
made, being the moſt active of Bodies, that large Globe, 
by revolving on its own Axis, and endeavouring to dilate 
Itſelf on every Side, or perhaps in darting its Flames 
from the Centre to the Circumference, and wry 
+; | hol 
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| ſtonld beſtow a little of our Attention upon it. 
| Eallly judge of the Difference there is between the Body 
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n nem back again f om the Circumference to the Centre, 


1ocks, ſtrikes againſt, and perpetually ſcatters on every 


ide the vaſt Fluid of Light, which ſurrounds it; and that 
Ine Strokes, which the Light receives from it, are felt at 
Ine very Spheres of the Stats; making thus on all Sides 
3 n inconceivably ſwift, though ſucceſſive Undulation. 
m 1, 
Drop, 


8 5 
"i 
RS 


We 
aſily conceive, that the Force of that Preſſure always lef- 
ens in Proportion to the Diſtance; and conſequently, that 
he Light acts much more powerfully on the Planets nearer 
o the Sun, than on thoſe that are more remote therefrom 3 


py Wand finally, that the univerſal Refiltance of the Fluid, to 

Hes 08 

_— back towards the Sun, that continually puſhes and is rect- 
(Ile 15 4 


the Strokes of the ſolar Fires, makes it perpetually flow 


procally puſh'd by it; which keeps the Sun in the ſame 
Place, and hinders it from waſting, 

Sure there is in the S:ructure, as well as in the Action 
of thoſe Fluids, an Artifice infinitely ſuperior to theſe poor 
But they nevertheleſs help us in ſome little 


That if theſe Powers, inſtead of mutually 


reſerve, maintain, and counterbalance, each 
Tanner, which conveys Order and Beauty 
every where; of courſe there is not one ſingle Particle in 
thoſe Fluids, but what has been weigh'd in a Balance in 
order to proportion and adapt its Shape to the adjacent 
Particles. There is none but what has received a deter- 


ciſe Meaſure of Activity. ; 
Now let us ſee what the Maſs or Big- 


nels of an Atom or Globule of Light The Shape of 


can be. The Creator having deſign'd to the Globale 
; J | or Atoms of 
take the Dimenſions of it, what we may Light. 

| conceive thereof, well deſerve that we 


You 


of the Air and that of the Water, from the Difference 
of their Waves; and as the Vibrations of the Air or 
Sounds are communicated ſeveral hundred times quicker 
than the like Agitations of the Water; we thence con- 
ceixe, that Air is ſeveral hundred times thinner and more 

| active 
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active than Water. If then Light, as Experience ſle 


N FR 955 4 ore pe! 
crolles a Space cf fix hundred thouſand Leagues almoi 9 rarks Di 
_ Quickly as Sound traverſes over two or three thouſand ! i Eat the { 


thom; the Globules of Light muſt needs be fix hundit 


thouſand times finer and more active than a Particle 


Air, which neverthelels eſcapes our Sight, though ati: 
by the beſt Microſcopes. 

But let us leave off Calculations always tireſome, ar! 
oftentimes uncertain, We have a much plainer Meth 
tor meaſuring a Particle of Light. 
Cioicope one of thoſe Animals, which ate found in Wan 
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Flour, or any Plant whatever. In a few Days, the Ez 


of thoſe Inſects are hatch'd therein, ſome of them being 0 act in 


already on the Plants or Fruits put into the ſaid Water 9 
be dillolved, and others being laid in the Water by t 


More 


U 
' 1 * 
4 
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Povify ing 


Obſerve in the M 


e Unit 
nimals? 
Blood, 
Variety 


living ! 
ime they 


22 . : f = lance 3.41 
in Summer tune, after one has infuſed Pepper therein, % 


What it is 
hetefore 


Wotton a 
| = - yet lee 
Mother, which ſearches in the Air, and by the Helps 


ſmelling, for a proper Place to lay them in. Theſe minu Gbobules 


of Liquo 


Worms are. very often a thouſand times ſmaller than te Mi of t! 
moſt imperceptible Mite 3 ſince ine R icroſcope ſhews A Gobule: 
thouſands of them in a Drop of Water, which is ſmale round w. 
than the minuteſt Grain of Sand. What can be the Siz frame tc 
of ſuch an Animal? What the ſeveral Fluids, of which ha and the 
Eye is made? What will the foreſhorten'd Image of ti: nicated. 
Objects repreſented in the Bottom of ſuch an Eye be It yo 
Now that Image is made up of the Extremities of u way of 
infinite Number of Rays of Light. What then can be flop'd 
one Globule of that Light? And if each Globule is 1M arch'd + 
Vortex made up of ſmall Particles, which all have an Ju. ſtrumer 
clination to diitend themſelves every way, and which from t! 
loſing a little of their Equilibrium by an extraneous Pre-, and in 
ſure, cauſe at the Bottom of the Eye of that living Cres. that P 
ture a Vibration proportion'd to its peculiar Wants, th The v 
ſhall be an Abyſs of Diminutions in the Shapes of Elements, of a Po 
as well as in thoſe of compounded Bodies. It ſhall again be is flop 
an Abyis of Proportions in the Motions that are leaſt un- on tlc 
derilood, and of Wonders in what is hidden as well as in T imperſ 
What 15 perceived. A compl 
How much ſoever beyond the Reach of our Senſe ti: W thoug] 
Structure and Dimenſions of the ſmall Particles of Light | 
may be; yet we may make ſome tolerable Judgment ct !!, 
by comparing its Action and Effects with thoſe of ſome O 


of Ge! 
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: ore perceptible Elements. There are irdeed in God's 
5 orks Differences that characterize them all. But there 
land In ac the ame time a Ground of Analogy, which intimates 
hundi a e Unity of the Artificer, What a Variety is there in 
rucie nimals? Nevertheleſs, they all have a Heart, a Quantity 
a1 Blood, a Stomach, Lungs, or Parts equivalent? What 


"IT Variety in Plants? Yet all have a Seed and Farin, or 
ne, ar 


oify ing Dails, to make thoſe Seeds fruitful. All animated 
Meth r living Bod ies differ in ſome particular; but at the ſame 


he me they all agree in the Main, by ſome kind of Reſem— 
Wale lange; and wherever that is wanting, we judge, and are ſure, 
ein, nat it is no longer a living Creature that we behold. We 
e Ee Wherefore are in the way of Truth, when obſerving Ligh: 
n beig o act in the manner of Fluids, we ſuppoſe it to have at 
ater i ottiom a *Reſemblance with other Fluids. And as nothing 
by i jet ſeem'd more proper to account for the Equilibrium 
Jelp df Liquore, than to conſider their Particles as jo many 
mino hobules, which mutually preſs each other, by the Equa- 


| 


ian tn Muy of the Efforts, which each invidual Particle of thoſe 
ews wha Chobules makes, in order to recede from the Centre, 
malle round which they revolve; by this Means we may 


ie Sie tame to ourſelves a Notion of the Nature of Light, 
ich BF and thence deduce the Manner, in which it is commu- 
of tie nicated. — > 
e de If you put a Wall, or any other. gioſs Body, in the 
cf an way of Sound or Air agitazed by the Voice, the Air is 
an be flop'd and there refl:tted. If you oppole a Wall, 
e js arch'd according to certain Rules, to the Sound of an In- 
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an In. ſtrument, ſeveral Lines of Air, that ſhall be reflected 


Which from the ſeveral Points of that Bend, may meet in one 
Pre WW and in the ſame Point; ſo that the Ear, being exactly at 
res: that Point, ſhall hear eight or ten Violins inpſtead of one“. 

„ the The Wave, that is. form'd on the Surface of the Water 

nente, of a Pond, meeting a Pier, Bank, or any other Obſtacle, 

in be i: ſtop'd ſhort there. It then ſhrinks back, and retires 
ft un on itlelf, and the Portion of its Circle, which remains 
as n imperſect, and as it were cut by the Bank or Pier, is 

compleated on this Side, and in a contrary Direction, 


Par | though in a weaker Degree occaſion'd by the Reſiſtance 
ight | 5 | 


of 
pf it, 
e * The ſame Thing may be obſerved in the Court before the Caſtle 


of Genette, a Place two Leagues diſtant from Roan, in Caux. 
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of the Wall whence it is reflected. The Emotion of thi 1 
Air and the Water communicates itſelf a ſmall Matter in: Pater of t 
the Windings, and behind the Bodies oppoſed to the direa Pe Sea to 
Line; but this Emotion being diverted and changing in Peether. 
Direction, ſoon af.er becomes inſenſible. In ſhort, ever ©? the 5 


Fluid, which receives any Impulſe or outward: Preſſut Jecreales o 


loſes thereby a Part of its Equilibrium, and the Agiiatio Faves, to 


cauſed therein is diſtributed through the whole Mas rad. Fat Geomet 


ating on every Side. But as the ſaid Agitation is, as i en us to. 


But her 
C Ridges, 
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were, more ſtropgly felt by the Particles, which are fit z 7 Relation 
moved, ard always leis and leſs by thoſe that are the ME found. 
moteſſ, the Communication of that Impreſſion at fifth This con! 


Pethinks thi 
he uniform 
gn of all Fl 
d nothing 
liſtakes we 
ronderful ] 


ſtronger, then weaker, and diminiſhes in Proportion to the 
Degree of their Rem.otene's. Nay, if ſeveral Motions are 
at once given to the Fluid; if you give it ſeveral reiterated 
Blows, and in contrery Directions; ell thee Waves wil 
perhaps interſeCt and mutually weaken each other, but 
never be blended or totally deſtroy'd. All the Noiſes ard 


Cries of any publick Place reach the Ears of all thoſe tha We have 
live near it, and all the Voices, whe: her ſtrorg or weak, e Light, 
in a Concert, firike the Ears of every Liſtener. But the Ivanced A 
moſt predominating of them is always diſtinguiſh'd; as the e betwe 
br ſkelt Bow of the Concert is heard above the reſt. The es us al 
very ſmalleſt Impulſe cauſed in the Water of a River ſhall WW” and v 
regularly be diſtributed all around, and the largeſt Waves e of {ec 
ſhall not be a whit more real for the ir being better perceived. gung any 


Thus the fluid Body of the Light being (though in an Qs toward 
infinitely more active and ſwifter manner) ſtruck by tie be fill d 
enormous Shocks of the Sun whirling on its own Axis ed from 
receives from it ſuch an Agitation, as reaches to the ve 5 fine 0 
Spheres of the Stars. But to the End that this Fluid may H' nt en 
appear there, what a Star appears here below; that is, 0 IM” Picture 
the End that one Stroke of the Sun may carry its Impre!- 2 
ſion far beyond ſeveral thouſands of Millions of Leagues, ght, not | 
the firſt Motion of ſuch a Wave muſt needs be of an in- Nature 
conceivable Violence near the Body of the Sun. This Mo- matitude 3 
tion of the Light, compared to the higher Billows of the N and 
Sea, muſt needs be what the foaming Sea itſelf is, in com- o then h 
pariſon of a Pond, whoſe Surface rimples under the Breath lake, 
of the genileſt Zephyr. 


we 
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hut here I am greatly miſtaken. Ihe flight Depth of 
fk de Ridges, which that gentle Brecze has impreſs'd on the 
in er of the Pond, and the Height of the Surges, which 
ira Sea toſſes on high, may be meaſured and compared 
= 5 ether. But when we are to meaſure the Diſtance be- 
Fen een the Sun and a Star, or to calculate the proportional 
tan Jecreaſes of the Light from the very Beginning of its 
at ves, lo the Places where they ceaſe to act; it is then 
10 Sat Geometry and Arithmetic fail us. Aut then theſe were 
2: ben us to meaſure round us the Things merely that bear 
. i Ae a to us, the Proportions and Limits whereof may 
e found. 


oe bis conjectural Explanation of the Nature of Light is 
10 the Pethinks the more delightful, becauſe it is grounded upon 
1 an e uniform Conduct, which God has obſerved in the Acti— 
_ of all Fluids. It is agreeable to the Effects of the Light; 
- a nothing ſeems to be more capable of reftilying the 
„bu lilekes we almoſt all of us fall into, on the Nature of that 
s ard onderful Element. 7 8 


- ibu We have, in our Infancy, contracted a falſe Notion of 
ve e Light, which we have much ado to get rid of in an 
at the Nanced Age. As we lee Objects, without perceiving any 
as the ing between them and us; the whole Interval, which ſe- 

The tes us and them, appears to be nothing but a vail Vacu- 
- ſan n, and we fancy that our Eyes have of themſelves the 


Wale; Neuer of ſeeing what is before us, without the Neceſſity of 
eives, Poing any Body to be puſh'd or reflected from theſe Ob- 
TP Q towards our Eyes. Much leſs do we ſuſpect that Space 


be fill'd with a Subſtance ſufficiently aQlive, to be re- 


tn | : 
Y TEL Com every Object towards all the Eyes that ſhall 
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2, as it enters them, with a Regularity ſufficient to fo1m 
Picture therein, But though this Error be but of ſmall 


ght, not being that every one of us ſhould inquire into 
e Nature of it; but rather, that we ſhould ue it with 
maitudez yet when we fit down to review our firſt No- 


. have we a thouland Ways to correct this innocent 


We 


fer, fine enough to penetrate through them, and diſtribu— 


anſequence; yet the Intention of him, who created the 


ns, and endeavour to judge of Things as rightly as we 
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We naturally, and without the Help of much Re Miraniporta' 


Water. 
of the Atm 
the Head 


flection, are preſently convinced of the Exiſtence of th, 
Air; and we acknowledge the Reality of it, becauſe ve 
hear the Noiſe and fee] the Impulſes thereof; though 3 
infinitely wiſe Oeconomiſt has placed beyond the Reach Mcome upon 
of our Sight the Particles of the Air, which ſurfound u, Meroſs the 
So it is with the Body of the Light, which, though an impr: 
incomparably finer, yet it is not a whit the Jefs ea However b. 
to know, with full Certainty, the Preſence and Extert Nnuſt be un 
and Properties of it; fince the Difference of its Way nde in th 
through the Air and the Water may be difcern'd, ard terably dil 
ſince we can exactly mark the ſeveral Points, which the the Ren 
Light ſhall arrive at, in paſſing through a triapęulu Ire ſee the 
Priſm, or a hollow Glaſs, or through a lenticular Mas Waterman, 
of the fame Matter. Pray, don't you think, that our gentle 8 
diſtinguiſhing the Motions of the Light, our making ue Lines of P 
of its feveral Progreſſions, and our . preſcribing er ſWminous |] 
the exact Point whereon we would have it fall, is tos maintain 
a great Aſſurance that it exiſts round us, and is at our Earth. B 
Command ? 7 1 0 and reflect 
Another Miſtake, which we have already prevented, is Winy Platfo: 
to believe that the Light reaches us by a local Motion, or tiů Nabe to per 
its real falling on the Objects, and on the Eye; ſo that bend the ſa 
Rays, which, for Inſlance, make me diſcern (when In Correſponc 
on Port royal) the Figure of King Henry IV. on Horſebsc he Acti 
in the Middle of the Pont. neu, mult have crofs'd the whole either in 
Space between the Sun and the faid Figure, and then by Hnnto large 
ſecond "Tranſportation muſt have reach'd my Eyes tem Object tha 
Bridge to Bridge. | of! that W. 
No. The Thing is quite otherwiſe effected. We ue ted roun 
in the Fluid of the Light, as Fiſhes do in Water. When Rays, eac 
nothing agitates the Water, the Fiſh never feel it. 8, H= new Di 
when nothing agitates the Light, neither do we fee! it. ible in 
But how comes it, that the Fall of the Net, which aF*nce, and 
Fiſherman has juſt caſt, has put to flight a Fiſh, which ame. By 
was far enough from it? Have thoſe Parts of the Water, om one! 
which the Fiſherman has ſtruck, been tranſported from Place om A to 
to Place as far as the Fiſh? Not in the leaſt. But tbe e its State 
Preſſure of the has deſtroy'd the Equilibrium of thor lence ov 
that were more remote. 'Theſe again have ſtiuck again dothing by 
the following, which have ſhock'd others; and the New 
of the Danger has thus reach'd the Fiſh, not by it 
| Tran! 
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e. rranſportation, but by the Preſſure of the Particles of the 
the water. When therefore we ſay, that from the whole Maſs 
le we e the Atmoſphere, a Multitude of Rays of Light fall on 


gh ane Head of King Henry IV, and that theſe Rays, which 
Reach come upon it from all Sides, dafhing every way therefrom, 
nd us Micros the Air, and traverſe the Eyes of the Spectator, it 
hough Mis an improper and incorrect way of {peaking, authorized 
; ealy bowever by Ute, and which being reduced to exact Truth, 
Lx tent muſt be underſtood of a quick, though ſucceſſive, Preſſure 
W:rMnide in the Fluid, without having the Parts of it conſi— 
J, ard Mitrably diſplaced ; and this Diſplacing is lels in Proportion 


ch tes the Remoteneſs of the luminous Body is gieater ; juſt as 
veular e ſee the Water flrongly agitated under the Oar of the 
Maß Waterman, who moves it, which a great way off finds but 
it our: gentle Shock, leſſening every Moment. It is by theſe 
ing ve Lines of Preſſure, either immedia'ely proceeding from the 
eve luminous Bodies, or reflected from the Objects, that we 
to us maintain a Correſpondence with what is about us upon 
at ou Earth. By the Help of theſe Lines puſh'd from above, 
and reflected from the Point of a Needle, as weil as from 
ed, is Many Platform, twelve, or even a hundred People, ſhall be 
„ or by Mie to perceive the ſame Point, from ſeveral Places, at one 
hat the Mend the fame Time, It is by ſuch Lines that we have a 
n I :n {Correſpondence with the Stars, aud with the whole Heaven, 
rſebsck ne Activity of that Preſſure, which has its Original 
whole Neither in the Stars, or in ſome flaming Body, is diſtributed 
en by: into large Waves, which are cut by all the Points of every 
s from Object that happens to croſs their PaTage. The Proportion 
of that Wave, which is reflected on a Point, is communi- 
We lire eated round about, and as it were unravell'd into other ſmall 
When Mays, each whereof meeting with ſome new Object, ſuffers 
t. S, We new Divifion. All the Reflections and Attenuations are 
feel it. MWienfible in the Light, and convince us of its perpetual Pre- 
7 hich aence, and of its extreme Mobility. It ſubfitts always the 
Which eme. But the Preſſures it has undergone always leſſen 
Water, tom one Reflexion to another, by new Subdiverſions, as 
m Place Nom A to B, from B to C, and when at laſt] it is reſtored 
But the e its State of Equilibrium, it has then no longer any In- 
ff thoſe ſence over us. It ſurrounds without ſtriking us, and is 
azaintMW9tiing but Darkneſs. 
e News 
by the 
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THE 


Wars of the LIGHT, 


AND THE 


WONDERS of VISION. 


DIALOGUE VIII. 


AVING thus made the requiſite Diſtinction be. 
tween the Impulſion of the Fire of the Sun, and 


the Activity and Spring of the vaſt Fluid of the Light; lets 
now unite what we before divided; let us now make then 
concur, and for the future look upon theſe two as one fire 
Agent, whoſe ſeveral Impulſes, acting every way in firaitY 
Lines, may be properly diltinguiſh'd by the Name of Rays. 

All theſe Strokes rapidly continue, and for ever repeat 


the ſame Rout towards the Extremities of the Sphere. 


Tuney even reach to the Spheres of the other Stars, but 


are attenuated in the Immenſity of the Spaces they 20 
through, and at Jaſt are extinguiſh'd er abſorb'd by the 
ſuperior Impulſion of thoſe other luminous Bodies. 
If they meet with any maſſy Bodies that croſs the Line 
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of their Directions, then it is, that theſe Rays produce 
the great Effects, for which the Creator inceſlanily ſends 


them; for they either are reflected, that is, ſent back by 
theſe Bodies, and ſhew them us more or leſs luminous“; - 


or they pervade, paſs through, and render them tranſ- 


parent 1 or, in a Word, they are abſorbed by them, 
and loſe their Direction there; ſo that theſe Bod:e: re- 
main in their natural State, that is, opaque or without 
Light. „ 

There is no one Body, whether fluid 
or fix d, that does not partly reflect, The Reflexiong 
and partly admit the Light. All Bodies of the Light, 
are made up of Parts divided by Pores, 
and of | impenetrable Elements. All is not porous in 
them and after the ſmalleſt Pores, which we {h.1l 
call the laſt, there are of Neceſſity ſome ſolid Par.s, 
that will ſtop the Paſſage of the Light. It tt.en 
ſhall, be partly admitted into certain Apertutes, piopor- 
tion'd to its Size or Form, and partly flop'd by the 


folid Parts, on which its Spring being prels'd cannot 


but return. But it, not only bounds on impenetrable 
Parts, it may he as much, and perhaps more abundantly, 
refleted/ by "I Fluids, that may chance to be on the 
Surfaces wWithin the Pores and Interſlices, which divide the 
ſolid Parts. For Inſtance; if the Fite was a fluid Ele- 
ment diſtinguiſh'd from the Light (a Point, which I don't 


examine at preſent into) when lodged in maſly Bodies, it 


would be very apt to cauſe Light to be reflected there, 
neceflarily repelling one Spring by another. The Air, 
whoſe Elaſticity is ſo well known, may, in its Turn, con- 
tribute to the ſame Effect. The Water, the Oil, and the 
other Fluids, that are diſperſed through all Bodies, may as 
well, and perhaps better than the ſolid Elements, muluply 
the Reflexions of the Light; and the Benefit of that 
3 conſiſts in its rendering Bodies viſible to our 
yes. 

The moſt compact Bodies, ſuch as Salt, NY 
Cryſtal, and Diamonds, are wholly in- The RefraRtions 
terſperſed with Pores, and every way er the Light. 
admit {o fine a Body as Light is. But 
whenever Light paſſes out of a ſolid Body, whoſe Par- 


ticles are in Repoſe, into a Fluid, as Water, or into one 
Vo. IV. E elaſtic, 
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elaſtic, as the Air, it changes its Direction. The ſame 
happens, when it paſſes from a Fluid into a hard Body, 
or even from one Solid into another of a different Make 
and Structure. The Ray is there bent, and deviates more 
or leſs from its Direction. This Bending is what they 
call Refraction; and to convince you of the Variety of 
the Ways, which Light takes in paſſing through new Me- 
diums, I ſhall propoſe to you no other than the two moſt 
common Inſtances, and thoſe moſt expoſed to every Eye. 
Pray, call to mind the Form, which a Stick half dipp'd 
into the Water afſames. It ſeems broken; becauſe the 
Rays that return from the immerſed Part of it, coming 
into the Air, follow not the fame Direction they had in 
Water. You may 
draw back from the Rim of a China Bowl, till you can no 
longer ſee the Flowerbaſket painted at the Bottom, in 4, 
ſhould any one pour Water into the Bowl, though you do 
not change your Place, you then plainly ſee the Flower. 
baſket, in 4; and the Water can be no ſooner ſuck'd up with 
a Reed, but the Baſket ſhall again diſappear. When the 
Water is gone, you ſee the Baſket no longer; becauſe the 
Rays that go from it to the Borders of the Bowl, paſs above 
your Eye, in 4; whereas, when the Water is in the Bow], 
the Ray paſſing from the Water into the Air, bends and is 
lower'd ſo, that it meets not the Top of your Fore-head, 
as it did before, but your Eyes, which then perceive, in B, 
what is in reality hidden, with Regard to them, behind 
the Edges of the Bowl. 

A Deſire of bringing the important Services of the 
Light to Perfection has cauſed Men carefully to fludy the 
Reflexions and Refractions of it. They have explored all 
the Paths, and the moſt delicate Variations of it, and 
found out, either in the Boundings, or in the Bendines of 
the Light, Rules ſo conflant and ſteady, that they have 
been made a moſt certain Science, and an Art productive 
of a thouſand uſeful Contrivances. To this Study we 
are beholden for the making and cutting of Looking: 
glaſſes, of Jewels, or of Glaſſes cut faced and table wiſe, 
hollow, relievo, &c. of reflecting and refracting Tele- 
ſcopes, and of an amazing Multitude of other Inſtru- 


ments fit to aſſiſt Aſtronomers, and the common Ute of 


Sight. As Optics is no leſs engaging, by the Cleames 
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of its Principles, than by the Excellency of its Fffects; 
J have it at heart, obe Dey or other, to collect for you 
the fineſt Parts of it. But the Order of our Diſcouries 
obliges us, for the. preſent, to be contented with the two 
Laws, which Light invariably follows, which are the Foun- 
dation of the moſt curious Things that can be ſaid about 
it, and of which we may be inform'd by the bare Teſti- 
mony of our Senſes. The one belongs to Reflexion, and 
the other to Refraction. In both Caſes, an imaginary 
Line is ſuppoſed to fall perpendicularly on the Surface of 
the new Medium, into which the Light enters. 

The Rule of Reflexions conſiſts in 
knowing, that the Light falling perpen- The Rule of 
dicularly on a Surface, returns again from Reflexions, 
it in a perpendicular Line; but that, 
when 1t falls thereon obliquely, it bounds back from it on 
the contrary Side with the like Obliquitv, from B to &, and 
from 4 to a; or, what is the ſame Thing, that the Angle 
of Reflexion is equal to the Angle of Incidence. 
The Rule of Refractions conſiſts in 
knowing ; Firſt, that the Light, which The Role of 
enters a Medium perpendicularly, ſuffers RefraQtions. 
no Bending there, and proceeds onward | 
according to the ſame Direction. Secondly, that when 
it paſſes obliquely from a rarer Medium into a denſer, it 
deviates a ſmall matter from this Obliquity, as it goes 
through the Body of the Medium, and inclines towards 
the Perpendicular. Thirdly, that when it paſſes from a 
groſſer or denſer medium, into one that is leſs compact 
or more rare, as out of Glaſs or Water into the Air; it 
deviates from the Perpendicular, and inclines a little to 
the Surface of the lighter Medium. We ſhall perhaps, 
one Day or other, look into the phyfica! Reaſon of theſe 
two Rules, and the Reaſon why the Refraction of the 


Light is juſt the Reverſe of that of ſolid Bodies; for, a 


Stone obliquely thrown into the Water, deviates therein 
from the Perper:dicular, inclining a little towards the Sur- 
lace; Whereas, when obliquely flung from the Water into 
the Air, it deviates a little from the Surface of the Water, 
nelining towards the Perpendicular. But all that can be 
imagined on the Reaſons of theſe Motions, will never be 
either ſo ſure or ſo ſatisfactory as thele two Principles, 
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which are Matters of Fact. The Application of them takes 
in all that is ſufficient for us to know, in order to vary the 
Uſes of Light according to our Wants. | 
| Here the famous Queſtion of the Opa- 
city of Bodies naturally offers itſelf. What 
can be the Cauſe thereof? It is already 
2 ._- _ »._ difficult enough to conceive, how a Body 
ſo hard and fo compact as a Diamond is, is every where 
n to admit the Light. But it is much leſs conceivable, 
how a Wood ſo porous as Cork, is not a. thouland times 
more tranſparent than Cryſtal. . It is no lels perplex: 
ing to account, why Water and Oil, which both are 
tranſparent, ſingly taken, Joie their Tranſparency whey 
they are beaten together; why Champaign Wine, which 
is as bright as a Diamond, loſes its . Splendor, When th: 
Bubbles of Air dilate, and raiie a Fioth therein; why 
Paper is opaque, fo long as it has in its Pores nothing 
but Air, which is naturally ſo clear, and the fame Paper 


be Cauſe-of 
Opacity. 


becomes tranſparent, when its Pores ate fill'd with Water 


or Oil. 5 

The moſt Part of Men, and Philoſophers as well 2s 
the Vulgar, are of an Opinion, that a Body is opaque ard 
dark, becauſe it does not admit the Light into its Porez 
and that this Light would appear therein, did it 0 
through it. But let us renounce this Error. The fit 
Elements excepted, of which Bodies are made, there is not, 
perhaps, a ſingle Body in Nature, but what is acceſibe 
70. and penetrable by the Light. A Spherule of Air wil 
vield a Paſſage to it, provided it does not enter it too 
obliquely. It goes through Water and other ſimple Fluids. 
It penetrates the ſmall Laminz of Gold, Silver, and 
Copper, which are divided and ſufticien:ly attenuates, 
to be in Equilibrio with the corroſi ve Liquors, in which 
they are put to diſſolve. 


molt {imple to us, as Sand and Salt, are tranſparent d 


Even the Bodies, which are but a little compound, ali! 
admit the Light, in Proportion to the Uaiformity an 
Repoſe of their Particles. Glaſs, Cryſtal, and, above a 
Diamonds, are Compounds of hardly any thing but fat 
Sands, and of a few more or leis fine Salts, Wherefot 


they are a very little Obſtacle to the Paſſage of Lig} 
It is otherwiſe. with. a Spunge, a Slate, or a 1 
2h | arvi 
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kes Marble. All theſe Bodies, which we call opaque, when 
the between the Sun and our Eyes, admit indeed the Light 
like ſo many Sieves; but they divert it, they blunt it, 

Ya WW and ſenſibly hinder it from reaching our Eyes. What 
hat then is there in them, which can cauſe in the Light an 
ady W Alteration it does not undergo: in infinitely more compact 
ody W Bodies ? This Diſorder, if it be one, proceeds from the 
here W Variety of the Pores, and the Diverſity of the Principles, 
able, I of which the Body is compounded. Recal to your Mind 
umes what we juſt advanced; that Light, when it falls on a 
plex surface, partly goes through, and is partly reflected from 
n ate Tit. Secondly, You know that it bends many different 
when ways, in all the various Mediums it paſſes through. Let 
which us begin to apply our two optical Rules. The firſt Benefit 
n the W we ſhall thence receive, ſhall be a very plain Explanation 

why WW of the Opacity of Bodies. | 
othing - If a Body be made of Particles only uniform, as Water 
Peper W and Diamonds are, the Portion of Light admitted there- 
Water in ſhall in an uniform Manner pa's through the Maſs of 
| that Body. There are the ſame Particles every where, 
vell sand every where the ſame Diſpoſition of Pores. That 
ue ard Path ſhall conſtantly be the ſame to the oppoſite Ex- 
Pole, tremity, where the Light may afterwards ſenſibly come 

it go % out. | | 

he fil But if the Body, which the Light enters into, is made 
2 is not, MW of very diſſimilar Particles, ſuch as the Lamiræ of Sand, 
cceſideſ of Lemon, Oil, Fire, Salt, and Air; the Globules and 
Air wiv Laminz of theſe Elements being of a different Denfity, 
it 100 and of different Situations, the Light bends and is reflected 
Flugs very variouſly on them. It deviates fiom the Perpen- 
er, and dicular in entering into a Particle of Air, and inclines to- 
envateh wards the Perpendieular when it enters into a Lamina of 
n hic Salt. The ſeveral Obliquities of the Surface it enters 
pear WY from one Inflant to another are a new Source of Mean- 
nipar*t I drings and Attenuations. Even a Body's being bored with 
d, ea: vaſt Number of Holes in every Direction, is ſufficient. 
mity aud to make it loſe its Tranſparency. Jewels loſe theirs in a 
above All great meaſure; Fire makes a kind of Sieve of them; be- 
but kaff cauſe Light ſuffers there too many Reflections, ard winds 
W here!0Yff upon fo many Surfaces all differently inclined ; whence it 
of Tight happens, that it cannot in an uniform Manner go through 
1 F and reach the Eyes of the Spectator. 
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; Opacity proceeds then from the Diſorder of the Re- 
flexions and from the Windings of Light, occaſion'd by 
the too great Variety of Pores. Of this you have a well 


non Inſtance in Coals, in which Fire has form'd it. 


ſeif millions of Paſſages, which the Microſcope rendery 
viſible. A Coal admits into it much more Light than 
the Diamond ; but it diverts and abſorbs that Light in 
the Pores, ard on the numberleſs Surfaces oppoſed to it, 
which break it within the Maſs, inſtead of reflecting it 
abundantly towards the exterior Surface, or of tranl. 
mitting it, by a regular Track, to the oppoſite Extremity, 
Hence it appears, that there is no Body, that receives in- 
wardly ſo much Light, and ſuffers ſo little of it to pat 
orderly to the oppoſite Extremity, as the blackeſt and 
molt burnt Bodies. | | 

Opacity again proceeds from the Variety of the Tracks 
of the Light, cauſed by the Multiplicity of the elemen- 
tary Laminæ, of which Bodies are made. All theſe La- 
mine taken ſeparately are tranſparent ; but when mix'd, 
they ſo variouſly bend the Light, that they deſtroy the 
Direction and Senſation of it. The ſame happens to the 
Oil and Water beaten together. It is likewiſe obſerved in 
Champaign-wine, when it is drawn from the Cellar, and 
the piesb'd Air it contains begins to fee] the Heat and 
Communication of the external Air. It dilates and 
ſuſtains the Liquor on its widening Globules; ſo that 
the Light bending perpetually, and in a manner quite 
different in the Laminæ of the Wine, and in the Bubbles 
of the Air, it can no longer make itſelf ſenſible through 
the Liquor. LED 

It is the Variety of the Inclinations of the Surfaces, 
together with the Diverſity of the Refractions, which 
cauſe an Opacity in dry Paper, and in the unpoliih'd 
Glaſs. The ſmall Intervals, which divide the Fibres of 
the Paper, are filld with Air. The Furrows, which 
have been imprinted on the Glaſs, either by rubbing it 
with Sand, or by grinding it, are ſo many hollow 
Places and Pits, which are fill'd with Air. The Light, 


which, in paſſing from the Glaſs into the Air of thee 
Furrows, has been bent therein, falls on the Borders of 
the faid hollow Places, whence it is reflected towards our 


Eyes; but then it ſhews us the Surface, which reflects i 
| i 
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it abundantly, inſtead of making the Glaſs appear tranſ- 
parent, in, ſhewing us what is beyond that Surface. If 
you fill the Hollows of the furrow'd Glaſs, or the Pores 


of the Paper, with Oil or Water; the Light, in paſling - 
| from the Laminæ of the Rays or Paper, or from thoſe of 


the Glaſs, into the Water, which fills the hollow Places, 
there inclines to the Perpendicular. It follows an al- 
moſt uniform Way, both in theſe Laminæ, and in the 
Liquor. It is leſs turn'd out of its way, than if it 
mould find thoſe Cavities full. of Air; conſequently, 
L greater Number of Rays of Light thence reach to our 
yes. 

From all thoſe Inſtances, you ſee, Sir, that there is not 
one Body, but what is naturally tranſparent ; and it ceaſes 


to appear fo, only when the Light is diverte4 or alter'd, 


either in the Irregularity of its Pores, or the Variety of 
the Particles, eſpecially of the Fluids, which bend it in 
quite a different manner. And this is ſo very true, that 
if the moſt opaque Bodies, ſuch as Wood, or Marble, 
2re reduced into very thin Lamine; then the Light, 
having not as 1 its firſt Direction, yields therein a 
ſmall Degree of Tranſparency. This may be remaerk d 
in a very thin ivory or wooden Leaf of a Table. book, 
when applied to the Hole of a Window-ſhutter, through 
which alone the Light was admitted into a Room. It 
may be ſeen likewiſe in the Laminæ of Iſinglaſs or Talc, 
in Allum, in Alabaſter, and in many Stones, which being 
in their Nature leſs mix'd with different Principles than 
other Bodies, become tolerably tranſparent, when made 


thin, fo as to become a kind of Glaſſes to us, which was 


very much in ule among the Antients. Again, this may 
be agreeably remark'd in that fine and delicate Plait of 
the Robe of one of the the three Graces, whom Germain 
Pilon has placed, in the Stead of the three Virtues, in the 
Chapel of Orleans, at the Celeine Monks of Paris, to 
ſupport the Urn deſizn'd to receive the Heart of King 
Henry II. If the Spectator ſtands ſo as to have that fine 
Group2 between the Windows and his Eye; then the 
Marble is fo artfully faſhion'd in the Drapery of one of 


8 * that it has the Tranſparency and Delicacy of 
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After having, with a general View, conſider'd the Im. 
pulſion of the Sun on the Fluid of the Light; the Com. 
munication, which is made of it round about according to 
ſtrait Lines; the Weakening and Diminution of that Im- 
| 3 when Light is reflected by the Occurrence of 

olies, and divided in proportion to the Number of the 
reflecting Surfaces; the Folds it ſuffers in tranſparent Me- 
diums; and at laſt the vaniſhing of it in the Bodies, 
wherein it is diverted out of its direct way, and which 
thereby become opaque; let us now trace it in the Eye. 
The Eye is the Goal where it is appointed to refort ; and 
for the Eye it was calculated, | ; 

The ſeveral Cauſes, which may either miſlead or weaken 
the Rays of Light, and hinder them from reaching our 
Eyes, are eaſily diſcern'd ; but is it poſſible to know 
what its Operations are when it comes thither ? 

As Light is deſign'd to enlighten the Eye, the Structure 
of that noble Organ is entirely diſpoſed according to the 
Nature of Light; and it is becauſe this js bent ſeveral 
Wavs, according to the Variety of the Mediums it paſſes 
through, that the Eye was divided into three Partitions, 
fi1Pd with three different Humours, and ſo diſpoſed, as to 
unite at the Bottom of the Eye the Rays, which, with- 
out that Artifice, could never arrive thither in good or- 
der. The Plan we have propoſed to ourſelves oblizes 
us to defer to another Time the geometrical Meaſures of 
all theſe Tracks. But it is an eaſy matter, independently 
of this preciſe Exactneſs, to make you ſenſible of ſome 
Parts of the Wonders of Viſion. e 
The Eye is a natural Teleſcope, of the Form of a Ball, 
ſome what longiſh in the Fore- part, and which the Creator 
has ſu pended by ſeveral Muſcles, to govern it according 
t) our Occaſions. Theſe, as well as all other NIuſolce, 
ſhorten as they widen, and lengthen when they contract. 


One is deſign'd to raiſe the Eye. A ſecord to lower it. : 
from hi 


Two others are app>inted to bring it by Turns towards 
the Noſe and the lemple. A fifth, which ſlides within 
a cartilaginous Ring, like a Cord over a Pulley, and is 
faſten'd to the Globe of the Eye in two Points, makes it 
roll about at Pleaſure. A ſixth lies under the Eye, and 
is deſign'd with Comelineſs to temper and reſtrain with- 
ia proper Bounds the Action of the reſt, which 2 
| | cther- 
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otherwi'e be exceſſive and ſhocking. In ſhort, there ae 


a Multitude of different Pieces of Mechaniſm, which art- 
fully aſſiſt each other, to make the Eye advance forward, 
retire, and move every way; ſo that a ſingle Eye is to 


us as good as A thouſand, by the ſurprizing Variety of its : 


Situations, 


But the Action of a vaſt Number of different Springs 
1s neceſſary, to open or ſhut the Eye, to make it advance 
or draw back, to widen or contract its Orbit, in ſhort, to 
govern it according to the Exigency of Occurrences. Is 
it Man that goveins the Motions of it? Is it the Eye 
itſelf that turns ſeaſonably and ſignificantly ? Or is it God, 
who conſtantly and regularly performs the whole, accord- 
ing to certain primitive Laws, by which he has pro- 
portion'd and ſubmitted the Action of the Organs to our 
Deſires? Man knows neither the Organs or their Functions; 
and when by his reiterated Searches he comes to perceive 
the Effects thereof, or becomes able to diſtinguiſh them, at 


leaſt by their Names, it is always without underſtanding 
the Structure or Action of them. How then can he 


aſcribe to himſelf the Government of his Eyes? We are 
deſirous to ſee. This is all the Share we are allow'd to 
have in the Operation of our Eyes; and we are free from 
the Management and Care of all the reſt. Neither is it 
the Eye, which is endow'd with the neceſſary Intelligence 
to level itſelf towards the Objects, in the Manner, which 
is the quickeſt, and yet the propereſt to make it receive 


Juſt and faithful Impreſſions thereof. It is then God alone 


who has ruled, and who fixes the Mobility of our Eyes 


upon our Wantz; as jt is he alone, who. knows the 


Workmanſhip of the ſame. Thus he operates, as in the 
Eye, ſo in all the other Organs of Senſation, a thouſind 
and a thouſand different Motions, of which Man receives 
the Benefit, without ever being able to underſtand the 


Execution of them; and yet Man ſometimes aſks, 
Where is God, and why keeps he at fo great a Diſtance 


from him! 4. 


That Hand, which has ſo well mounted the Eye, ard | 


made its Spripgs dependent on our very firit Orders; 
nay,, often on our very Wants, without waiting for our 
Commands, and eſpecially without perplexing our Rea'on 
therewith ; that Hand, I ſay, makes itſelf ſtill more 

" L 5 admired, 


8 DIALOGUE VIII. 
ad mired, in the Fitneſs and mutual Correſpondence of 
the Pieces, of which this Spying-glaſs is inwardly compoſed. 
* have as yet ſeen only the Carriage and Supports 
or it. | 

In order to give you an Idea of what is done at the 
Bottom of the Eye, without making the Anatomy of it, 
which I am for the preſent to avoid; let us frame a rough 
Imitation of an Eye. Cloſe the Window-ſhutters of a 
Room, and fit a Tube of Paſt board of a Foot long, to 
a Hole that looks towards ſome publick Square. Let the 
faid Pipe be four or five Inches in Diameter, and cloſed 
next the Square with a Convex Glaſs of five or fix Inches 
Focus, that is, which unites the Rays at the Diſtance of 
f ve or fix Inches, and the Edges of which you mult have 
cover'd with a ſmell Circle of Paſt-board, to hinder a 
too great Quantity of Light from entering. You are to 
introduce into this firſt Pipe a ſecond, cover'd with a 
fine Vellum, or a Piece of Ox-ent or of Bladder, tied on 
the End, which goes into the firſt Pipe. If in the Middle 
ef the faid publick Place, into which your Window looks, 
there ſtands a. Figure on Horſe-back or a Pyramid; let 
us chuſe out three Points of the Pyramid, one in the 
Middle, one at Top, and the third below, in order to 
judge from theſe three, of all the other Points, which like- 
wiſe reflect the Light. „ | 
The Light from all Sides, or from all Parts of the 
Atmoſphere, falls upon theſe three Points. It is of courſe 
thence reflected every way. For you know that the Re- 
flexion is equal to the Incidence; therefore a' Bundle of 
Rays proceeds from the Middle of the Pyramid, and falls 
on the lenticular Glaſs faſten d to the Window-ſhutter. 
What falls on the Diaphragm, and beyond it, does not 
concern us. Of all the Rays, which fall on all the Points 
-of the Glaſs, that, which falls directly on the Middle, 
goes through the Glaſs and the Tube without any In- 
Mexion. This then goes exaftly to the Middle of the 
Vellum, Thoſe of the faid Bundle of Rays, which are 
ſomewhat oblique with regard to the latter, meeting a 
Surface of the Glaſs already inclined a ſmall matter, bend 
there and incline a little to the Perpendicular. By this 
Means, they draw nearer that of the Middle, and meet 
on the Vellum at the ſame Point, Thoſe, who 8 
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farther towards the Edges of the Glaſs are more oblique. 
and are received on a more inclined Surface. There will 
they bend in proportion, and that Track, being more 
conſiderable, again brings them upon the Vellum at the ſelf- 
ſame Middle-point, on which the perpendicular Ray fell. 
All theſe Rays gather'd in a fingle Point, ſtrongly paint 
in the Middle of the Vellum the Middle of the Pyramid. 
The Bundle of Rays, which from a Point arrives in 
widening on the Glas in the Form of a Sugar. loaf, may 
be calbd a Cone of Rays; and, on the contrary, the 
Bundle of Rays, Which from the Glaſs where they have 
been bent, go and gather in a Point on the Vellum, we 
will call a Pencil of Rays; becauſe a ſingle one would. 
produce on the Vellum too weak an Effect, whereas all 
theſe Rays gather'd from one Point of the Object on one 
Point of the Vellum, there very ſtrongly mark out one of 
the Points of the Image to be form'd thereon. 
Fram the Point that terminates the Top of the Pyramid, 
imagine a like Cone of Rays falling on the Glaſs. The 
deveral. Parts of that Cone bent in Proportion to their 
Obliquity will all meet together in a Pencil, the Ex- 
tremity of which ſhall neceſſarily fall on the lowermoſt 
Part of the Vellum. On the contrary, there aſcends from 
the Foot of the Pyramid on the Glaſs, a Cone of Light, 
which ſhall go and gather into a Pencil-Point towards the 
uppermolt Part of the Vellum; and the ſame will happen 
t0 all the Points of the Pyramid in proportion, and in 
moving tlie ſliding Pipe backwards and forwards, you will 


ut laſt bring the Vellum to the focieal Point, or to the 


exit Medium where- the Union of the Bandles of Rays, 
Proceeding from each individual Point of the Figure, and 
gathering into ſo many Peneils, ſhall be depicted in or- 
der. From all theſe Pencils, there reſult a Multitude of 
{mall lively Pointe, all colom'd and exact, which being 
propordionably ranged among themſelves, as thoſe of the 
Pyramid are in large, preſent you with a perfect Pictute 
f it on the Vellum, the Faithfulneſs of which far excels 
that of the Pieces of our greateſt Painters. But as the Rays, 


that come from below, gather at the Top of the Vellum, 


and thoſe, which proceed from the Right of the Obel iſk, 
pather at the Leſt of the ſame Vellum, and fo of ihe 
| | = 


o 
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reſt, the Image is inverted; ſo that the Pedeſtal is above, 
and the Cro's below. | To 
In thus ſhewing you what paſſes in that artificial 
Machine, I have, my dear Chevalier, reveabd to you 
what paſſes in our Eyes. It is the ſame as to the Order 
and Operation. The Diaphragm of Palt board: deſign'd 
to remove the Rays, which might come to diſorder the 
Image, by their exceſſive Multitude, and by the Inexatt. 
neſs of their Union, repreſents the Iris or colour'd Circle, 
Which is on the. fore. part of the Eye, with this Difference, 
that the Pali-board always preſents the fame Aperture to 
the Rays; whereas the Itis of the Eye, by the playing 
of its minute Muſcles, in proper Time dilates the Aper- 
ture, which we call the Eye-ball, when we ſtand in need 
of a fironger Light; and ſoon contracts it, when an 
Exceſs of Light might either confound the Image, or 
fatigue the Organ. Do you paſs ſucceſſively from à dark 
Place into broad Day-light, and from thence into the 
Dark, with a Lookirg-glaſs in your Hand; you will ſee 
your Eye-ball widening in proportion as you enter into 
the Shace, and then contract in proportion as the Light 
ſhall be more or leſs glaring. Y 
The Manner, in which the Rays are bent m the convex 
Glaſs, and in the Air, which follows it to the Vellum, is 
an Imitation of the Path of the Rays through the Hu- 
mours of our Eyes; and as the Extremities of the Penci)s 
form a clear and diſtin, but at the ſame time an in- 
verted Image on the Vellum, the ſame Pencils trace out 
on the Bottom of our Eye, a ſmall and very exact, but 
Inverted Image of Objects. If after the Experiment of 
the Glaſs ard Tubes, of which I have juſt ſhewn you the 
. Uſe, you ſhould ſtill doubt of the Inverſion of the Image 
in your Eye, you might convince yourſelf of it, by 
placing at the Hole of a Window-ſhutter, which looks 
towards the publick Place, the Eye of a Sheep, or of an 
Or freſh kild. After having curiouſly taken off the 
thick Envelopments, which ſurround the Bottom of tbe 
Eye, even to the tranſparent Pellicle, which incloſes the 


laſt Humour, it is fit you ſhould apply an oil'd Paper to 


it then the Obeliſk, which ſtands in the middle of the 
publick Place, the Houſes and Inhabitants, ſhall come and 
Piant themſelves molt clearly, and in a wonderful 
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Minature, on the oil'd Paper; but all the Images will be 
invertee. | & hop 

I ſhall be contented with this coarſe, but true Idea of 
the Functions of the Eye, which well deſerve that, one 
Day or other, we ſhould make them a ſeparate Study. 
We now are able to judge of the other Wonders of the 
Uſe of the Eye and of the Light. But, to judge of 
them the better, let us chuſe ſome eminent Place, where 


our Eyes may perform their Functions without any Ob- 
ſtacle, where we may be ſenſible how precious they are, 
from the very. Beauty of the Proſpect itſelf, We may 


place ourſelves either on the Flat of the Royal Obſerva- 
tory,” or rather on one of the Towers of the Cathedral 
Church of Paris. So ſoon as I approach the Gallery, 


which is at the Top, one half of the Horizon, of near 


or, perhaps; more than fix ſquare Leagues, comes and paints 
itlelf in little on the Bottom of my Eyes, with ſuch 
Strokes as repreſent there the Mountains, the Royal Pa. 
laces with their Avenues, the Steeples of the Plain, and 
all the Buildings of an immenſe City. After having, for a 
Moment, indulged my Surprize at this raviſhing new Scene, 
a Croud of Reflections offers to my Mind, upon all I am 
actually ſeeing. - 3G a 
My firſt Aſtoniſhment is, to perceive 
ſo much Order in that magnificent Picture, 
which covers the Bottom of my Eye, 
while an unutterable Confuſion reigns at 
the Entrance of the Eye-ball. From one 
ſingle Point of the firſt Ot ject, I perceive, for Inſtance, 
the Top :of the - Steeple of Sainte Chapelle; there comes 
on my Eye a Bundle of Rays, which, in widening a 
little, covers the whole Aperture of the Eye-ball. The 
Point of the Croſs immediately following ſends thither 


The Multitude 


of Rays for one 
fiugle Eye, 


another Pyramid, which fills a like Space, and all the 


Rays of which croſs every one of the foregoing, If there 
are a thouſand Points in the C oſs, which render it viſible 
to me by a thouſand the like Cones ; there will be ten 


millions of Cones, or radiating Pyramids, which will 


come from the whole Mais of the Steeple, and every one 


of which ſhall (taken fingle) make as many different 


Strokes to my Eye-ball, as there are Points contain'd 
in it. Theſe Lines croſſing each other, over-power my 
Reaſon 
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Reaſon, by a Croud, in which it loſes itſelf; and where ſooner ſh 
it meets with nothing but Confuſion, What will ther mitted t 
happen, when from all the Buildings of the Town, end their Mi 
from all the remote Objects of the Plain, the lile | nomilt ! 
Quantities of Rays ſhall come, and all meet at the fame | at the 
Entrarce? The Iris, which ſecures the Entrance of the efficacio1 
Eye, keeps off what is exceſſive, and admits only what 4. Al 
is neceflary; but that very Neceffary is an Infinitude cf er the 
Lines, united in the narrow Compaſs of the Eye-bal); There a 
and yet rone of them ſhall go aſtray, but all follow their o otbere 
appointed Direct ion without any Miſtake. All ſhall or. ceald, : 
deily, and in ſmall Collections, go and lodge themſelves Vigour 
in different Quarters. All thoſe that come from thè ſame fame Of 
Point, both from the Edges and from the whole Surface I hole in 
of the Eye-ball, again go and unite in a ſingle Point cf Aperture 
the Retina, which covers the Bottom of the Eye; that perceive 
being the Place of Reſort appointed for them. They ere is much 
never confounded. They find their way in Spight of the fi ſnaller. 
Croud, and gather at ſüuch Points as keep among them. I me la 
| ſelves, and in Miniature, the very {ame Order, Which depende: 
was obferved among thoſe Points of the Object from whence this ne\ 
they came. Wet 5 rx 
2. Here is ſtill far greater Matter of Admiration. N ndeed © 
Theſe Ojects before me 5 not deſign'd for me dong eps an 
J was furprized. at the innumerable Quantity of the Rays Preſence 
they ſerd forth, on a Space ſo little as is the Bieadth of SURETY 
my Fye- ball. They then ſend out as many on all the ſhould be 
like Spaces of the Maſs of Air, which encompaſſes them, t 1s difp 
For that (Reaſon it ie, that wherever I go, new Rays 5. An 
always replace the preceeding, and not only the People, dun deſc 
whom Curiofity has drawn to that Tower as well as me, Abode r 
but alſo Millions of Spectators, were they diſperſed on the Theſe u 
Teighbouring Towers and Eminences, might fee the {ame ters, is 
Object as well as I. All the Rays, which would then > the © 
ſerve them are really in Action, and want nothing but ſufficient 
Eyes to work upon. "2 © | ,:c67+ em the 


3. Among ell theſe innumerable Rays, which from all] 11s and 
Sides arrive at every Eye, thoſe, which preſent themſelves and is 0 
too obliquely, are reflected from, inſtead of being ad- Thus a 
mitted into, the Organ. Theſe would enfeeble, or one leſs 
even conſound, the Image of what is before us. But we ſomethin 
ſhall make them of Ule whenever we pleaſe, and we 10 Rays are 
| ſooner 
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ſooner ſhall turn our Eye that way, but they will be ad- 
mitted therein. They then come from all Sides, and 


their Miniſtry is always at hand. But an infallible Oeco- 
nomiſt has eſtabliſh'd Laws, which ſtop Part of them 


| at the Door; that the reſt may be more uſefal and 
| efficacious. | | 4 


4. All the efficacious Rays are not how- 
ever the only ones admitted into the Eye. 
There are near theſe an infinite Number inefficacious 
of others, whoſe Operations are more con- Rays. 
ceal'd, and which are drown'd by the 
Vigour of the firſt, but which are always ready to do the 
fame Office in due Time. I, for Inſtance, make a Pin- 


Efficacious, and 


hole in a Sheet of Paper, and when I look through this 


Aperture, much narrower than that of my Eye, I Mill 
perceive the Houſes of Paris; but the Proipe& of them 
is mach more contracted, and the Objects appear much 
The Riys, which form'd the firſt Image, ſhew'd 
it me larger only by Refra@ions, the Meaſure of which 
depended on their greater Obliquity. Thoſe, which form 
this new and 'ſmaller Image, then ſuffer ſmaller Re- 
fractions; they conſequently have leſs Obliquity, and are 
indeed other Rays. Therefore, wherever we carry our 
Steps and Sight, we find a new Light, and deſcry the 
Preſence of an infinite Wiſdom, which for our ſake ſets 
janumerable Springs a-going, and is willing that this Light 
ſhould be a beneficial Guide to us; even at a Time when 
it is diſpenſed to us in the ſmalleſt Quantity. 

5. And indeed that Portion of Light, which from the 
Sun deſcends upon the Earth, is from the Surface of our 
Abode reflected to the upper Parts of the Atmoſphere. 
Theſe upper Parts, or that Maſs of Air and rarified Wa- 
ters, is clear enough to admit the immediate Impreſſion 
of the celeſtial Light, and at the ſame time preſents a 
ſufficient Number of ſmall Surfaces to the Light reflected 
from the Earth, to bend it towards the Earth again. It 
falls and falls again on Objects; daſhes from one another, 
and is divided every way from each individual Point. 
Thus a fingle Point firſt reflects a ſtronger Light; then 
one leſs ſtrong; then a middling Light, and then a Light 
ſomething weaker. All the Returns of theſe reflected 
Rays are as much varied as are the Incidences. The Eyes, 


by 
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by this Means, receive from all Sides, and from the fame 
Objects, Rays of ſeveral Degrees of Strength, and of va- 
rious Obliquity, which produces a Variety no leſs infinite 
in the Effects. | | 

6. But if we compare that Light, which enlightens our 
terreſtrial Globe with that, which fills the whole Sphere 
of the Sun, and of the Planets known to us; what we 
juſt now admired with Amazement, dwinoles even t9 
nothing. Of all the vaſt Abyſs of Light, which the Sun 
preſſes on all Sides, and which he makes to radiate, even 
to the very Stars, we only ſhare that faint Light, which i 
reflected from the Planets towards us, together with the 
more abundant Portion of it, which falls. immediately on 
the Earth. But if the Earth be no more than a Point in 
that Sphere, what can be the Light, which fails thereon? 
What can be that Portion of Light, which enlivers all 
its Inhabitants, which unveils ſo many Objects to them, 
which has ſo much Force, Activity, Suppleneſs, and Va. 
riety in its Effects, which, in ſhort, is unfathomable to 
our Underſtandings, for the Multiplicity of theſe its Ope- 
rations? To ſpeak the Truth ſircerely; if the Earth be 
but a Point, all our terrefirial Light is but a ſingle Lire 
deduced from the univerſal Light. 

7. This is, indeed, the Place to make great Calcu!z- 
tions, and find out vaſt amazing Sums, by nultiplying tte 
Cones of Light by the Points of the Objects; then again, 
by multiply ing theſe Products by as many Breadths of an 
Eye-ball as the Atmoſphere can contain; and finally, in 
multiplying this laſt Product, by as many like Atmo- 
ſpheres, as there may be contain'd in the Space of the 
hurdred millions and more of cubic Leagues enlighten'd 
by the Sun. But, inſtead of giving you whole Pages of 
Figures, let us reft ſatisſy'd with the Calculations of one 
of the greateſt Admirers of the Works of God. Hu 
precious are thy Winders unto me, and how great is the dam 
of them ! If I wculd count them, they are more in Numocr 
than the Sand of the Sra-ſhore. How much joever I conſider 
them; how earneſtly ſoever I endeavour to gain the End, or 
comprehend the Greatneſs of thy Warks and thy , 
| | | eil 
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fill an I with thee. Whatever I fee, like thee, is in- 


exhauſtible ; and after all my Calculations, I am juſt where 

] was... 5 
Though it be a Benefit to us now and then to preſume 
to get a Glimpſe of the Infinite, becauſe we are never 
more ſenſible how far this adorable Being carries his Kind- 
neſs towards us, than when we are moſt convinced of our 
extreme Littleneſs ; yet it is of very ſmall Uſe to con- 
ſume our Time in Calculations, which diftrat our Heads, 
and in Arguments on Infinitude, which will always be 
very much below the Thoughts of the Creator. It is 
undoubtedly much better, generally to employ our 
Thoughts upon what he places within our Reach, and 
on what, in his Works, is moſt proper to affect our 
Minds. It is then enough for us, at a Diſtance, and as 
through- a Veil, to have view'd the Sources of the 
Light; to have traced it through its Paths, and to know 
the all-wiſe Laws, which inſure to every Eye that Portion 
of Light, which is neceſſary to them. Now, let us be- 
hold the Wonders of that Picture, which the Rays de- 
lineate at the Bottom of the Eye; fince it is that Picture, 
which becomes our proper Light, our Guide, and our 
Flambeau. = | 
8. What ſurprizes me firſt herein, is a perſet Diſtinc- 
tion and Clearneſs, together with the utmoſt Littleneſs, 
We ſometimes are amazed, on ſeeing a Pourtrait, very 
like, encloſed within the Bezil of a Ring. But here is 
one half of the Horizon of Paris, that is, a Space of a- 
bove ſix ſquare Leagues, faithfully repreſented within the 
Compaſs of not quite half an Inch. Here the Calculation 
5 very eaſy ; ſix Leagues, at the Rate of two thouſand 
Fathoms for each League, as they reckon them at Paris, 
make twelve thouſand Fathom ; which being multiplied 
by themſelves, to make the Area of that Surface, will 
amount to one hundred and forty-fcur millions of Fathoms. 
I would'fain know, what Space or Room the Picture of 
one of the greateſt Objects I ſee on the Plain, can fill in 
my Eye, or nearly ſo. But as the Objects, which are very 
near me, fill a very. great Space in my Eye, becauſe they 
are more conſiderable with Regard to me; and the moſt 
remote take up therein but a very narrow Room, becaule 
they muſt affect me leſs; let us chuſe an Object mee a 
| middic- 
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middle-diſtance, that we may obtain a more exact Degree 
of Proportion. The, largeſt Building, which offers at 4 
middle diſſance in this vaſt Proſpect, is the Gallery of the 
Louvre. It is not quite one hundred and fifty Fathomy 
Jong, Let us join it to the Pavillion of the Tuillerie; on 
one Hand, and to the Ol Lauvre on the other, which, 
together, let us ſuppoſe make two hundred Fathoms. The 
Heighth quite to the Top is hardly more than forty-eight 
Foot or ſix Fathoms. The vertical Section, or the Surface 
of it, will then be two hundred Fathom by eight; that is, 
one thouſand {ix hundred ſquare Fathom z which makes the 
ninety thouſandth Part of one hundred and. forty-four Mil. 
lions. Now there is the ſame Proportion between the 
Space, which the Image of the Gallery of the Louore fill; 
in my Eye, and the Image of the whole Plain, as between 
the Gallery itſelf ard the Plain. Coniequently, this mag- 
nificent Gallery, with its fifty large Windows, and thok 
of the Loxvre, which I perceive diſtinetly, fill in my Eye 
no more than the ninety thouſandth Part of half an Inch. 
How wonderful a Picture is this! But what a Mallet 
Palnter too ! | 

9. I perceive on the Plain a Coach, which inſenfibly 
g2es from the Village it left, and by little and little gets 
into the Avenues of Paris. If I have a mind to meaiwe 


In the acular Picture of the Plain the Space, which cor- 


reſponds to the Dimenſions of one League, which I faw 
the Coach make; a League of above two thouſand Fa- 
thom ſhall not, by much, take up at the Bottom of my 
Eye the Space of one ſingle Line. What Space does 
then the Coach and Horſes fill up in the Eye? And if I 
cannot judge of their Motion, but by the ſucceſſive Alte. 
rations of Place made within my Eyes, of the ſmall 
Image, which repreſents their Feet; this Image mult not 
only have moved on five or ſix thouſand different Points; 
but alſo have fetch'd five or ſix thouſand proportional 
Paces within the Length of that Line. The little Horles, 
which the Light has painted at the Bottom of my Eye, 
continually change their Place there, and after a Courle of 
half or three quarters of an Hour, they at laſt have finiſ'd 
the croſſing over a twelfth Part of an Inch. 


10. This wonderful Piture, thus form'd at the Bottom 


olf the Eye, is the Effect of the three Humours, which 
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and arrive thither in the greateſt Diſorder. 


VISION. or 
divide it. If the Bundles of Rays, which come and ſuc- 
ceſſively bend therein, ſhould be gather'd into Pencils 


there, before they ſhould touch the Bottom of the Eye; or 
ſhould they touch it before all their Strokes were gather'd 


into a Point; the Organ would indeed be ſhaken; we ſhou'd 


have the Perception of the Preſence of the Light ; but the 


Image being not form'd by an Order of Points, which 


ſhould imitate the Order of thoſe of the Object, from which 
the Bundles of Rays came, the Viſion would be confuſed. 
Let us not here overlook the Uſe, which God makes 
of thoſe very Rays, which moſt ſtrike upon our Organ, 
Nothing makes 
2 greater Impreſſion on the Eye, than thoſe 
long Strokes ſo uneven and ſo bright, or The radisting 
the Irrad iations, which attend the Image of Crowns of lu- 
luminous Bodies. Whence can thoſe Strokes hinous Bodies. 
roceed ? How do they act? What are 
they deſign'd for? God has placed at the Extremity of both 
the Eye-lids a Border perfectly round, always moiſten'd 
with an Oil, which iſſues fiom it through ſmall Ori fices, 
and makes it at all times of the cleareſt Smoothneſs and 
Gloſs. By that Means the Eye-lid ſlides over the Eye, 
without any Roughneſs, and from time to time bruſhes it, 
to clean it of the very minuteſt Dirt or Duſt, which the Hair 
of the Eye-brows or of the Eye-lids had not been able to 
lop perhaps or keep off. But that Border or String has 
ſill another very different Effect. It is a true Looking» 
gals, rounded and prepared to reflect on all Sides, by that 
Roundneſs, the Light that falls thereon. The Light, which 
luminous Bodies ſend thicher, is always more active, and 
taat Part of it, which ſhall enter the Eye-ball, will always 
make a powerful Impreſſion there. But there is but a very 
mal! Number of Rays reflected from the Border of the 
upper Eye- lid, toward the lower Part of the Eye- ball, that 
can enter it, as there is but a very little Quantity of Rays, 
reflected from the Border of the under Eye- lid towards the 
higher Part of the Eye- ball, that can be admitted therein. 
7 heſe Strokes, which, as you fee, enter the Eye but ob- 
liqnely, can never regularly paſs through all the three Hu- 


15 mours, nor bend in order to gather there, and conſequently 
ottom \ 


ſorm neither Pencils or any Images; but they ſtrongly ſtrike 
on 
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on the Organ by the Image, which is at the Bottom ot 
the Eye; and as theſe Strokes proceed from a Light, 
which paſſes between the Hairs of the Eye-lids, they 
neceſſarily are confuſed and broken into long Streakes, thc 
Breadth of which reſembles the uneven Separations of the 
Hairs. 'Thence proceed the radiating Crowns, which en- 
compaſs the Image of a Candle feen at a great Diſtance, 
and, above all, the Image of the Stars and the Sun, 
Would you be certain of the Fat ? Draw your Eye-lids 
very near one another, at the Sight of a luminous Body; 
in uniting a very great Number of Hairs, to break the 
Light, which arrives on the round Borders, you increaſe 
the Number of the large Strokes, ſo far as to confound 
and ' perplex the Image of the luminous Body. Have you 
a Mind to produce a quite contrary Effect in your Eve? 
Take a Wheat-ſtraw, the ſmalleſt Part of it eſpecially, 
and neareſt to the Ear; put the End of it through a 
Paper, and look at the Sun through the ſmall Hole of 
that Pipe; the Rays, which come through this narrow 
Chanrel, do not by much fill the whole Compaſs of 
your Eye ball; and this ſhall render the Image of the 
Sun, or of any other Object, much ſmaller. But if the 


Rays of the Sun cannot this Way get at the Borders of 


the Iris, which regulates the Opening of the Eye. ball, 
much leſs ſhall they reach the Borders of the Eye-lids, 
which are ſtill more remote; but then, you will ſee 
radiating Crowns no more. Perhaps ſome few Rays, re- 
fleted from the Inſide of the Straw, ſhall at moſt ſhew 
a few feeble Strokes here and there, and ſeveral varying 
Colours round the ſolar Image; but the large Strokes will 
be entirely vaniſh'd, and a Star ſeen through a Pin-hoie, 
or a long Pipe, is no more than a fingle Point without any 
| Splendor or Beauty. | | 


Let ungrateful and extravagant Minds (for I ſhall mate | 


no Diſtinction between them) ſay after this, that he, who 
made the Stars, had then not Man in View. 


very true, that he made the Stars for the Eye, and the 
Eye for the Stars; that, in order to inſure the Services 
of theſe remote Globes to Man, and to render the Im- 
preſſion of them lively and affecting to him, notwith- 
Kanding their extreme Remoteneſs ; he took the Caution 
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to diſpoſe round the Eye, two cylindrical Looking - glaſſes, 
which, without forming any Image, embelliſh, ſtrengthen, 
and ſet off, by a radiant Circle, the Image of the Star, 
or of the inflamed Body delineated in the Eye. You had 
hitherto look'd upon the two Pads, which ſurround our 
Eye-lids, as two very indifferent or inſignificant Things; 
but the weakeſt Inſtruments become fruitful in great 
Effects in the Almighty's Hands. The Sun, with all its 
Fires, would not afford us the Splendor of the Day, 
were it not for the Bubbles and Spherulæ of the At- 
moſphere. The Light, reflected from the whole Cieling 
of the Atmoſphere, would not render Objects viſib'e to us, 
were it not for the Humours of our Eyes; and it is 
fom the bare encircling of two ſmäll round and glazed 
Strings, that God, for our ſake, borrows the chief Bright- 
neſs of domeltick Lights, the fineſt Strokes wherewith he 
crowns the Sun, and the whole Glory of the Heavens in 
eneral. _ 5 

5 11. But we ſhould ſtill remain in Darkneſs, and in a 
real Chaos, notwithſtand ing the all- wiſe Proportions God 

has put between the Structure of the Light and that of 
our Eyes, in order to make us correſpond in general with 
the Univerſe; did he not every Moment create in us a 
particular kind of Senſations, whereby his Deſign is to 
inform us regularly of the Preſence of what is round us. 
The Light, the Eye, and our Senſations, do then pro- 
ceed from the ſame bountiful Hand, and from the ſame 
benign Intention. If Animals have a Share in the fame 
Advantages, as I believe I have demonſtrated to you, 
that they were provided with Senſes capable of guiding 
them, purpoſely that they might free us of a preat 
many Cares, and, in a Word, that it is for us alone 
they live and ſee; the Sauccours, which enable our Do- 
meſlicks to ſerve us well, ought to raiſe our Gratitude 
rather than our JeaJouſy. The great and important Truth 
which preſents itſelf here, as a Reſult of fo long a Series 
of Wonders, is, that we inceſſantly experience in the 


Heavens, on the Earth, and within ourſelves, the Action 


and Influence of an infinite Wiſdom, which ſeems to have 


made it her Buſineſs to govern us, and her greateſt Delight 
to dwell amongſt us, | | 


The 
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The Light reflected from a Tree, and bent within my 
Eyes, may affect them, tis true; but it delineates two 
Images in my Eyes, and I ſee, but one Tree. It paints 
in my Eyes an inverted Image, and I ſee the Tree in x 
direct Situation and upright. It paints in my Eye a Tree, 
which does not by much fill the hundred thouſandth Part 
of one Line, and the Tree I ſee is eighty Foot high. I 
myſelf am not ſix Foot high and two Foot broad, and 
have the moſt real Senſation, not only of a very large 
Tree, but of the Plain of St. Denis, and of the Pitta 
which is between the Earth and the Sun. Sure this is in. 
comprehenſible. But it is but the more evident, that thi 
Marvel is the Work, not indeed of the Light, which can 
only agitate the Botiom of my Eye, nor of Nature, which 
is an Idol, a mere ideal Power void of Reality; but of 
God alone, who intimately. operates within me. There. 
fore, the Sight of a Tree and of the Sun, which God 
ſhews me, is as real. and as immediate a Revelation az 
that, which led Maſes towards the burning Buſh. The on. 
ly Difference between both theſe Actions of God on 17/; 
and me, ie, that the firſt is out of the common Order and 
Oeconomy; Whereas the other is occaſion'd by the Scquel 
and Connexion of the Motions God has eſlabliſh'd to 
rule both Man and Nature. | | 
12. The Habit of ſeeing as ſoon. as we open our Eye— 
lids, makes us look upon that Operation as a Thing ex- 
tremely plain and intelligible. However, I ſhall boldly 
aſſert, that the Myſteries of our holy Religion are not 
more above our Underſtandings, than the Manner, in 
Which we ſee, or than that inmoſt Sentiment, which we 
experience, of the Diſpoſition and Magnitude of the 
Things, which are ſo remote from us. That my Eye, by 
the Help of an Image but fix Lines broad, or my Soul 
with an Organ of half an Inch, ſhould ſee eight or ten 
ſquare Leagues, and diſcern the Beauty, the Form, the 
Situation, and Diſtances of a million of Objects dit- 


perſed all over this Plain, is a Myſtery truly inaccefiibie þ 


to all our Reaſonir gs. That Operation muſt either be 


cor poteal or ſpiritual. But whatever it may be ſuppoſed 
to be, it will in both Caſes be equally above our Reaſon. 
It is an unfathomable Abyſs; but it is a Truth, and an 


urdoubted Matter of Fact. What I can conceive of 5 
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lend that is a great deal for me) is, Firſt, that God being 


alone able to work this Marvel within me, I continually 


experience the Effects of his Preſence and Goodneſs : 
| Secondly, that in Nature, as well as in Religion, he i 
| pleaſed to grant me the Uſe and Communication of certain 
| Bleſſings, and of certain 'Truths, without unveiling to me 
zs yet the Ground and Nature of what he vouchſafes to 


inform me of; and, in ſhort, that to diſpue pr 

well atteſted Truths, by alledging, that _ Tow = _ 
ceive them, is as little reaſonable, as if I ſhould ſay, I 
aQually do not ſee. Paris, nor its Churches, becaule I 
don't conceive how, being ſo little, I could have the Per- 
ception of ſo vaſt an Extent. Unbelievers build on the 


Authority of this Principle of modern Philoſophy, viz. 


not to admit of any Thing, but what we clearly and evi- 
then, when they open their 
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NSTEAD of a Field embelliſh'd with all the greateſt 

Beauties, which the Spring and the Art of Man may 
convey and gather there; let us conceive this all over. 
cover'd with Snow. The Light of the Sun, which 
begins to aſcend our Horizon, is ſtrongly reflected by 
that univerſal Whiteneſs, which overſpreads it. The Day 
is conſiderably brighten'd thereby. Our Eyes may fiecly 
expatiate over the whole Plain, its Surface being perfectly 
open'd before us. Every thing is enlighten'd and viſi bl, 
and yet confuſed and undiftinguiſh'd there; and this Con- 
fuſion of the Objects does not properly proceed from the 
Thickneſs of the Snow, which covers them; for the 
River is ſtill ſenſibly lower than the Meadow; and tie 
Meadow lower than the arable Grounds. A Tree and 4 
Houſe have always a proper Form, which helps us to 
diſtinguiſh them tolerably well; but we muit be at the 
Trouble to gueſs; and the Uniformity of the Whitene!s, 
notwithſtanding its Splendor, kinders us from diſtinguiſt- 
ing the Rocks from the Habitations of Men, the Trees 


from the Hills, which bear them, the tilbd from the un- 
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Of the COLOURS, 


We then ſee all, but can dillinguiſh 
nothing. Such would have been the 
Aſpect of Nature, had God allow'd us 
Light without the Diſtinction of Co- 
lours. 

We every Day admire that noble Art, which, by 
lightly fpreading a few Colours on a Cloth, makes us 
ſee thereon Objects, which do not exiſt, It deceives us 
by ſhewing us a mere Outſide and Drapery. But if this 
Diſtinction of Co.ours ſkilfully managed is alone ſuf- 
ficient to make Realities appear to our Eyes, where there 
are none; it very plainly ſhews the bountiful Intention of 
him, who has painted and cloath'd whatever is round us, 
Each individual Piece was by him render'd diilinguithable. 
Each Kind wears its peculiar Livery, Whatever is for 
our Uſe has a diſtinguiſhing Mark, which characterizes 
it. We need be at no Trouble, when we want to diſ- 
cover the Things we look for. The Colours point them ta 
Us, | 
To what Delays and Perplexity ſhould we have been 
reduced, had we been obliged every Minute to diltingu:ſh 
one Thing from another by Reaſonings ? Our whole Life 
muſt then have been employ'd rather in Study than in 
Action, and we muſt have remain'd in that eternal Un- 
certainty, in which Naturaliſts ſometimes are with the 
moſt magnificent Hypotheſes, or as Chymilts, after a 
tiouſand and a thouſand Diſſolutions or Decompoli- 
tions. f | 

God's Intention was not to buſy Mankind about empty 
dpeculations ; and it is plain, that he conceal'd from us 
the Ground and Principles of Beings, in order to rec! 
us effectually to the Neceſſaries of Life, and the Practice 
of Virtue. The Earth was not made to lodge Philoſo- 
Phers apart, and ſolitary Dreamers, but to be cover'd _ 
with a Society of Brethren, bound to each other by Wants 
and reciprocal Duties. For this Purpoſe it was, that 
God, inſtead of the long and tireſome Method of In- 
quiries and Reſearches into the Nature of Individuals, 
Was pleaſed to grant Mankind, and even the Animals 
that attend them, the commodious, eaſy, and expedi- 
tous Way of diſtinguiſhing Objects by their Colour. 
Man opens his Eyes in the Morning, and, behold, all 

You. IV. F his 
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his Reſearches are made. His Work, his Tools, his 


Food, and whatever concerns him, clearly offers itſelf to 
He is at no manner of Loſs to diſtinguiſh 'Thingy, | 
The Colour is the Ticket that guides his Hand, and in- 


him. 


fallibly leads it whither it ought to go. 


The Deſign of making us quickly di. 
The Ornaments ſtinguiſh Odjects at Sight, is not the only 
Thing that gave Birth to Colours. Ia 
this, as well as in every Thing elſe, God 
has had reſpect to both our Pleafures and our Wants. To 
what other Purpoſe than that of placing us in a delight: | 
ful Abode, can he have adorn'd all the Parts of it with 
Pictures ſo ſtriking and fo diverſited ? The Heaven, and 
whatever is ſeen at a Diſtance, were drawn at full Length, | 
Splendor, Sublimity, and Loftineſs of Style, are the Cha- 


of Nature, | 


rater of them; Lightneſs, Delicacy, and all the Beau- 
ties of Miniature, are found again in Objects deſign'd to 
be ſeen nearer, ſuch as Leaves, Birds, and Flowers; and 
leſt the Uniformity of Colours ſhould become in a man- 
ner tedious, the Earth changes its Garment and Attire 
at every Seaſon. The Winter, inteed, robs it 
great Part of its Beauties; but it brings on again a 
Reft, which is of Uſe to the Earth, and ſtill of greater 
Uſe to him, who cultivates it. Why ſhould the Earth, 


while Winter detains Man within his Shelter, adorn her- 


telf with Attire, not to be {een by her Maſter ? 

| Theſe Colours, which make ſo heau- 
tiful an Effect in Nature, are no leſs an 
Ornament to Society and Mankind. They 
facilitate all their Operations, as they do 
thoſe of a great Army. They every where aſſiſt Sub- 
ordination, by diſtinguiſhing Conditions. What a Come- 
lines do they not communicate to our Cloaths and Funi- 
tare? They for ever give Employment to the Pencil, the 
Graver, the Shuttle, and the Needle; but after theſe have 
had their firſt Preparation under the Hand of the Artilt, 
they ſtill are improved, in being placed with Decency, 
and match'd with Judgment and Taſte. This laſt 
Merit they generally acquire from the Induſtry of La 
dies. Sia 2588 
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But of all the Services Colours do to us, the moſt en- 
gaging is their ſo well anſwering all our Intentions, and 
lo readily agreeing with all the Situations of our Minds. 
The moſt common Colours ſerve for ordinary U es, and 
ſor Things of little Concern. The molt lively and 
brilliant are reſerved for more notable Occaſions. They 
enliven our Feaſts, and by their Splendor convey every 
where a ſecret Joy and Sati-fi&ion, almoſt inſeparable 
from them. Are we in Affliction? Other Colours then 
take Place. They ſurround us with Mourning, and it is 
a fort of Comfort to us, to ſee whatever approaches us 
concern'd for our Troubles, and ſharing our AM ion 
with us. | | 
Theſe Colours defign'd to vary fo uſ-\ully the Scene of 
the World, greatly deſerved to be folow'd a Moment, 
in the Enumeration of the U'es, for which they re fit; 
and we thereby conceive, that they have a Rank among 
the hnett Favours of the Creator. But could we know 
what they are in themſelves? Are they inherevt in the 
Objects? Do they exiſt in the Light? Vo they reſide only 
within us? 55 | e 
It is with Colours as with all our 
other Serfations; they are partly within, 
and partly without us. What affects our 
Soul immediately, is properly no where 


The Nature of 


Colours. 


dut within ourſelves; but what we experience is relative 


to what paſles within us. I fel a violent Pain when the 
Fire burns, or a Needle pierces my Hand ; but the Smart 
I feel is neither in the Fire, or in the Needle. Flowers 
may indeed exhale ſome Spirits; but the Smelling 1s no 
where but in me. Muſical Inſtruments, when fſtruck, do 
really ſhake the Air; but the Sound and Harmony affect 
the Soul alone. 

Thus the Red, which exhilarates me, and the Black, 
Which makes me fad, are ſo many Perceptions of the Soul, 
and ſo are all other Colours. They are ſo many lively 


Notifications that we receive of what paſſes about us, 
Theſe Sentiments are fo truly our Property, they are lo 
really within, not without us, that by the Effect of an 
Order eſtabliſh'd to keep our Souls always buſy, we in 
our Sleep iti}! experience the ſame Senſations, the fame 
Smells, the ſame Savours and Colours, though there 
| | 5 


are 
no 


* 
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no longer any external Objects to excite them. In vain 
would one ſay, that theſe are only the Remains of the 
Senſations we have experienced, revived again with us; 
nothing but a remaining Emotion, which blends itſelf 
with ſeveral others within the Brain, and is follow'd by 
the Senſation annex'd thereto. I grant it. But the 
Reality of that Senſation is the ſame as when we ate 
awake. We then ſee the ſame Colours, the ſame Objects, 
and at the ſame Diſtances. None but an infinitely power- 
ful Being, none but a Being intimately preſent every 
where, can thus cauſe and perpetually create in us all theſe 
ſo exquiſitely regular Senſations, which put us in a Cor- 
reipondence with every Thing about us. And as thole 
Motions, which diſplace and tranſport Bodies, are the 
Order, after which God acts upon Bodies; fo that the 
ſeveral Degrees of theſe Motions are ſtill no other than 
the Adtions of God diverſified; fo likewiſe the Senſations, 
which affect our Souls, are the Order, after which God 
afts upon our Soul; and all the Varieties of Savours, 
Smells, Sounds, Colours, in ſhort, all our Senſations, are 
nothing but God's ating on us, diverſified according to 
cur Wants. 3 
Let us not glance upon this Truth too ſlightly. Every 
Thing contributes to convince us of it. The Bodies, which 
iurround us, do not come and graft themfelves upon our 
Mind ; nor does our Soul get out to diffuſe itſelf out- 
wardly, and to become acquainted with what paſles there. 
The Light, which extends from the Objects to us, is no- 
ing but a Maſs of Corpuſcles, which can at moſt only 
iiike my Eyes variouſly ; and this or that Impreſſion is 
not of itſelt more fit to cauſe the Senſation of Yellow, 
ban that of Purple. I perceive therein an Oeconomy 
rutirely free, and that theſe Perceptions, ſo exquiſitely re- 
Zular, ate the Work of an Almighty Being, who has 
eftabliſh'd and makes us ſenſible of them in an uniform 
anner, to acquaint us of whatever may be to us of Con- 
cern. How affecting this Truth is! And how fit too, to 
maintain within me an aweful Senſe of the Preſence of 
Him, who communicates himſelf to me by intimate In- 
guences, by Advices, and by perpetual Favours! But this 
Revelation, which God makes perpetually to us of the 
hole Occonomy of Nature by the Miniſtry of our Senſes, 
: ET, 15 
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Of the COLOURS. ror 


is become ſo familiar to us, that we ſcarce know the Au- 


thor of It again; and we complain of either his Un- 
concern or his Remoteneſs, while we both receive 
from, and have in him our Senſations, Motions, and 
Being“. 

But if the Colours, which touch us immediately, are 
nothing but the Action of God, diverſified in us by the 
Preſence of the Bodies round us, we may now inquire, 
what are in Nature the Accidents, Strokes, and Motions, 
to which God has annex'd the Senſations, by which he 
affects our Souls. If what, by ſtriking on our Eyes, 
gives Occaſion to the Senſation of the Red Colour, 1; 
conſtant, and ſomething different from what produces in 
us the Impreſſion of Steen; what ſhould hinder us to 
call that a red Ray, or a red Body, which 1s the oc- 
caſion of our ſeeing that Colour, or to call that a yellow 
Ray, or a yellow Body, which excites in as the Senſation 
of Yellow ; ſince all Ambiguity was removed, by righ:ly 
diſtinguiſhing the Perception of ſenſible Colours, which 1s 
only within us, from the Strokes, which proceed from ex- 
ternal Objects, and which are properly corporeal Colours? 

Theſe are of two Kinds.. Some are 
in the Rays of the Light themſelves ;. The Colours of 
others are in colour'd Bodies. That there Light. 
are in the Light Rays eſſentially red, 
others of another Colour peculiar to them, or, in ſhort, 
Rays differently framed, is what can no longer be doubted, 
after the Multitude of Experiments, which Sir {ſac News 
ton T made with all imaginable Succeſs, for his own In- 
formation on that Point; let us fatisfy ourſelves with the 
plaineſt and moſt practicable of them. They make in a 
Window. ſhutter a ſmall Aperture of an Inch in Diameter, 
When the Sun ſhines bright thereon, the Rays received 
through the Hole into the a Room made dark, go and paint 
the Image of the Sun, or of the round Aperture on the 
Wall, or on a Cloth, or on a Screen ſet to receive them. 
If, clole to the Aperture, you preſent to the Rays of the 


dun the Side of a Priſm, that is, of a triangular Glaſs 


F 3 | well 


* In him we live, and move, and have our Being, Acts xvii 28. 
f Conſult Newton's Optics, Graveſand's Inſtitutes, and-the Expe- 
timents, which are made at the Abbe Nollet's, Quai Conti. 
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well choſen, ground true and ſmooth; the Figure, Which 
the Rays then make upon the. Cloth, is no longer 
round as before. It ſtill remains of the ſame Breadth ; 
but it becomes very long, is terminated by two ſtrait 
Lives in its Length, and rounded at only either End. 
Towards one of the Extremities of this Figure, you per- 
ceive the fineſt Red, then the Orange-colour, then the 
| Yellow, and next the Green, the Blue, the Purple, and 
the Violet. Theſe ſeven Colours do not ſtart and glare 
upon one another; but you ſee between every two of them 
gentle Gradations, which partake of the neighbouring Co- 
Jours, and have ſomething of a Mixture or Confuſion 
in them. After having attentively examined this extra- 
ordinary Figure, they found out that it was compoſed 
of Rays differently colour'd, and which being in them- 
ſelves of a different Nature, go through quite different 
Tracks in the Glaſs, and therefore are differently reftacted 
or diverted, ſo as to fall on the Cloth, at Points varicufly 
diſtant from that whereon they all ſhould have ſallen, 
had they not been reſracted in the Glaſs. A flat Glaſs is 
not fit to produce this Effect; becauſe the Thickneſs of 


it being equal every where, and the ſame; the different 


Rays, which ſuffer different Refractions there, are in Pro- 
portion very differently bent in their coming, out of the 
G'aſs into the Air, which b:ings them again to their firſt 
Progreflion 3 ſo that they ſeem not to have been bent. 
They remain ſo near each other, and ſo much blended, 
that one Colour does not overpower the other. Bu; if the 
different Rays have the leaſt Inclination in their own Na- 
ture to be bent or reſracte] differently from each other 


in the Glaſs; this Difference ſhall become ſenfible, if. 


they fall obliquely on a Glaſs, whoſe Thickneſs continually 
is increaſing. For two Rays, which in going into a flat 
Glaſs incline towards the Perpendicular, with a very light 
Difference or Inequality, i come out of it quite cloſe 
to each other, and without ferming any ſenſible Angle. 
But if, in their entring the triangular Glaſs, they are 
bent with a Difference ever ſo little; that Ray, which falls 
a little lower in the Glaſs, having a greater Thickneſs 
to go through, inc:eaſes its D.vergency. When alter- 
wards both theſe Rays ſhall come into the Air, their 


Separation, Hill inconſiderable, though very real, will 25 
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come more ſenſible, At the Diſtance of ſome Feet more, 
the Sides of that Angle will have a ſtill greater Diver- 


gency ; and at twelve or fifteen Foot Dillance, two Rays, 


| which in the Glaſs were divided but a fingle Point, will 
| be ſeparated by an Interval of half an Inch. The Ray, 
which is the leaſt diverted from its firlt Direct ion, or 
leaſt refracted, is the Red. That, which receeds moſt 


therefrom, is the Violet; but then the Red is always at 


| one End of the Spectrum or Figure. The Purple is at the 
other End. The reſt of the Colours are between them in 
the aboveſaid Order. The red Ray is not ſingle, any 


more than the Yellow or the others. But after a deeper 
Red, there comes a Red of another Degree. The lame 


| Tones, Diminutions, and Gradations, are found in the other 


ſubſequent Colours. Every one of: theſe Rays throws on 
the Cloth a round Figure, correſponding to the Aperture 
of the Window ſhutter. And as thete ſeveral round Fi- 
gures are but little diſtant from each other, thence pro— 


| ceeds the Medley of the neigbbouriag Colours in that 


Liſt of Figures that touch each other. Fence the Uni— 
formity of the Breadth of the whole Figure. Hence the 
two ſtrait Lines, which-terminate it, and which are nothing 
but the Extremities of all thoſe round Figures delineated 


by all the different Rays. Hence, in ſhort, the Round 


neſs of the two Ends of the Figure, where the two Ex- 
tremities of the two round Images Celineated by the Red 
and the Purple, muſt neceſſarily be. All theſe Circles, 
delineated by ſo many differently colour'd Rays, agd 
from which a longiſh- Figure rounded, at both Ends 
reſults, can never be better repreſented than by a 
Row of Gold, Silver, Copper, Bialſs, and other metal 
Coins ranged on a Table, and. covering each other 
more than one Half. This Row of Counters is of 
ſeveral different Colours, bounded all along by two 
Lines apparently ſtrait, and at laſt rounded at both Ex- 
tremities. | 7 | 

If theſe ſeveral Rays, after having paſo'd through one 


firſt. Priſm, are received into a ſecond, and then into a 


third, there they. ſuffer greater RefraQtions, and form an 
Image till longer, but never loſe their Nature, and con- 


| ſtantly keep the ſame Order among themlelves. The 
Red is always firſt. Then follows the Orange. colour. 


TS What 
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7 | ill remains yellow in the 
"as yellow in the firſt, ſtill remains ye 
Par, The Green never loſes the middle Place ; 
in a Word, each Ray keeps its wn ne 
tain of this, preſent a Ire, or a 8 
5 A tie" Point of the firſt Priſm, aber 55 
Beginning of the Light paſſes; if you do it on 1 : | 1 
where the red Ray is, that Colour diſappears on t 8 0 p 
Bring the Wire a little further, the red Ray _ * 
ſhews itſelf again, and the Orange: colour vaniſhes, bn 
thus make them ſucceſſively vaniſh and return in the , 
ure or Spectrum at your Pleaſure. It is 5 e 
Mediums, through which a+ ay paſs, 5 ou 
7 Colours; but the Mediums, an 1 | 
urge ores oe theſe Colours from the Rays 3 
ry one of Which is of a 1 1 
. You may even make yourſelf ſtill fur 
— the Maſs of Rays, which croſs your 3 by 
putting a Piece of black Paſt-board with a ſmall E N 
1 in the Way. Through this ＋ 3 8 — 4 
Ray, which you ſeparated from t p _ oy _— 
Priſm ; it ſhall go and mark out a ſma . pot „ 
e Cloth. Make this ſingle Ray paſs throug 
1 * pops and a fourth * * or 1 . 
blue G] ſs, yet will you have no other but a 
Spot.  ikewiſe If you receive a blue Ray, it = " 
main blue in all the Mediums, into N A 
troduce it, and in all the Proofs, which you 1ha P 
of it, | : 8 88 
e re have then in the corporeal Light, Tow 4 
Colour and a Conſtitution pr — me _ * 75 
Secondly, They have each its differ 1 
ibility, that is, of Diſpoſition to be refra 
| They hae A V = Pg ge on mo * 1 
| bent in the Glaſs, is likewiſe anc 
wry wha it reaches _ _ S BY 3 
other Side of the Glaſs. Thoſe, which be Obliauny o 
Refractions, are the firſt reflected, when the Obliq 
cv Air, io which they tend through the Priſm, 3 
great. For this Reaſon, when they give 55 46 Sy 
Motion, which increas the Obliquity of the 0 W 
regard to the laſt Surface of the Glaſs, and conſeq 
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Purple is the firſt Colour, to which the Air on the other 
fide the Priſm refuſes a Paſſage, and which being totally 
reflected in the Priſm, diſappears in the long Figure pro- 
jected on the oppoſite Cloth. If, by inclining the Priſm, 
you a ſmall matter increaſe the Obliquity of the Rays, 
then the Indigo-Colour vaniſhes, then the Blue, and lo 
of the reſt, The Red however is the laſt that leaves the 16 
Place. | {61 
But when thoſe Rays, which we but now ſaw ſeparately, 0 
by means of the Priſm, are united and concur; then it 120 
is that they produce a Marvel far more ſurprizing than all N 
we jult obſerved. According to our Notions, they ſhould 17 
be much alter'd by their Re- union, and make a. dull nts 
muddy Colour ; as happens to the Colours of Painters, We 
when they are blended together on the Pallet. The Re- 

verſe of this happens to the united and concurring Rays Wh” 
of the Light. They then make the cleareſt and the moſt 08 
lively White, which becomes imperfe& only in proportion | 
as its Tracks are diſcompoſed or not collected. After 
having, by means of a round Magnifying-Glaſs, call'd a 
Lins, united all the Rays that come from the Priſm, and 
gather'd them on a Piece of Paſt- board, into a very ſmall 
round Spot of the higheſt White; with a Ruler cover 
that Part of the Lens, on which you obſerve the blue 
Rays to fall, and the little white Spot becomes yellowiſh, 
or of a dull and dirty White. Put the Ruler on the Part 
of the Lens where you ſee the red Rays enter; the Spot 
then begins to become bluiſh. From the Combination of 
the ſeven chief Colours, and of their ſeveral Degrees dif- 
J ferently. blended, the Grey, the Brown, the Olive, Sc. 
+ | the Slate colour, and all the other ſubordinate Colours 
1 The Bläck is not in Nature. It is nothing. It 
ſy to 4 Privation of reflected Light; and the leſs Reflexion 
oneft| there is, the deeper is the Black. But we may much 
n thel better conceive, how we are to judge of it, when, after 
eitel having ſeen the Rays themſelves, we ſha!l have dwelt a 

Moment on thoſe Bodies, which refle& them, and which 
omes| Fe ſhall call colour'd Bodies. 
The Elements, of which the large and 

e ſmall Surfaces of Bodies are made, muſt be Colour'd Bodies. 
ently] ceived as Laminz of an extreme Smell. | 

; the nele, of a different Nature and Thickneſs, and to esch 
Purple Other 
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other differently inclined. The Rays of the Light being 
in their own Nature quite different among theimſelves, 
fd not the ſame Relations and Diſpoſi tions in all thoſe 
Laminz, on which they fall. 
ceive and refract the Yellow in its Pores, ſhall totally 
quaſh the Green. Another will partly admit a Ray, and 
partly reflect it, A third, which in a certain Degree of 
Igelination would have admitted and refraQed the Purple, 
being differently placed and inclined, refuſes all manner of 
Paſſage to it, and reflects it entirely. At firſt ſight it is 
Plain, that this may be diverſified in infinitum. Here a 
ſingle Inſtance may eccount for ten thouiand, A woollen 
Stuff is made up, as it were, of an infinite Number of 
mall Threads, themſelves made up of other Th eads till 
3acomparably finer. By this Diſpoſition it is capable of 
reflecting all the Rays of the Light; which gives it the 
white Colour, 
Diop of Oil falls on one Place, ſome other Liquor is 
flung on another. Thus new Laminz are convey'd into 
the Pores of the Wooll ; whence follow Reflexions of ſome 
certain Rays, which being alone in that Place, interrupt 
the Whiteneſs, and form a Spot, by the Interruption of 
the Uniformity of the reſt of the Surface. You ſcower 

that Cloth. You cleanſe it from theſe heterogeneous 
_ Laminz, and give it its former Whitene's. If you dye 
that Cloth, what do you to give it a new Colour ? The 
whole Art of the Dyer amounts to only repleniſhing the 
Pores of this Cloth with Particles ſeparated from the 
| Coachineal, the Grain of Scarlet, or any other Matter, 
of Service that way. The Multitude of the new Laminz, 
which they throw in'o it, nd which they know how to 
make to fiick cloſe thereto by means of Allum, Gr. is 
ſo great, that the whole Surface and Inſide of the Stuff are 
impregnated with them. And all theſe Lamirz of an 
uniform Structure, being fit to admit within their Pores 
all ſorts of Rays, except, ſor Inſtance, the red ones; the 


Siuff in this Caſe ſhall reflect none but the Red; and 


that in a certain Degree of Strength, or with a Mixture 
either of Purple or of other Tints. It will either be a 


Scatlet-red, a Crimſon dyed in grain, a Cherry colour, 2 
Roſe colour, a Fleſh-colour, or any other reddiſh Colour 


'Tis true, there remain always in that Stuff 
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ſome Laminæ fit to reflect green, blue, or other Rays; 
and this is ſo very true, that if you offer to a Scarlet- 
cloth, or lay on a blue Stuff, a yellow Glaſs, that is, one 
mix'd with ſmall Laminæ fit to admit every way a great 
number of yellow Rays, then either the blue or red Stuff 
ſhall contract a yellowiſh Colour, whereas the ſame yellow 


Glaſs being applied to a yellow Stuff, ſhall much heighten 
its natural Colour. For a like Reaſon it is, that a Cray- 


| fiſh, from the greeniſh Colour it had when alive, becomes 


red when boil'd. The Fire, which penetrates the Cray- 
fiſh, carries off from the Pores of its Shell the Laminæ 
of Oil, Salt, Sc. that fill'd them, and it brings forth 
Laminæ fit to reſlect the rid Rays, and to abſorb all 
other. The Stuffs you call changeable Stuffs are made 
up of a Warp of one Colour, and a Woof of another; 
whence it happens, that we fee both Colours ſhine therein, 
either ſucceſſively or together. The Neck of a Pidgeon, 


| a Pheaſant, or any other Bird, is cover'd with Feathers, 
which have each a double Row of large Laminz, every 


one of which is made up of a double Row of other ſmall 
and extremely thin Lamina. The large ones ate of a 
clean Texture, and cover'd with an Ol, which makes 
them ſhine. The other ſuborJinate Laminæ make ſeveral 
different Textures. The Elements of theſe different Orders 
being differently porous, and differently ranged, of cour'e 
reflect or admit quite different Rays. The Bird cannot 
move his Head ever ſo little, without preſenting to our 


Eyes ſometimes ſmall Surfaces fit to reflect Rays of a cer- | 


tain Kind, and ſometimes other Surfaces fit to reflect Rays 
of quite another Species, Es 

We ſhall conclude theſe Remarks by the Black, and 
therein find the Confirmation of all we have ſaid. A 
black Surface is nothing but an Amaſs of porous Ele- 
ments, or of Laminæ ſo unive;{:l!ly pierced, that almoſt 


all the Rays in general are admitted and totally abſorbed 
therein; {o that by reflecting ſcarce any of them, the 


Body becomes black, even ſo as to appear a Hole, and a 
deep Hollow rather than an Object. This we eaſily 
obſerve in thoſe colour'd Bubbles, which Children make 
with Water and Soap, 'The Salt, Water, and Oil, which 
make the Sides of the Bubble, are heavy Matters, in- 
ceſſan ly ſinking down towards the Jowermoſt Part; * 

that 
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that the Bubble grows extremely thick there, while it 
grows very thin upwards. As the Elements, which com- 
pole the upper Part and Sides of the Bubble, become thin 
and tender, they reflect Colours livelier, finer, and of a 
more plezfing Delicacy ; but they become ſo very thin to- 
waids the upper Part of the Bubble, that they admit the 
Light entirely, and reflect not the leaſt Ray; which ought 
to make that Place appear quite black; and fo, indeed, 
it happens. There ſeem to be pretty large Holes at the 


Top of the Bubble; becauſe the Sides, which are ſtill 


real and entire in it, reflect no longer any Rays, are no 
more perceived, and the whole Bubble burſts the next 
Inſtant after, 5 | | 
Colours are then eſſentially different in us, in the Light, 
and in colour'd Bodies. In us they are ſo many entirely 
different Senſations, wherewith God intimately affects us, 
11 order to diſtinguiſh the Appearances, under which he 
preſents all the Parts of the Univerſe to us. In the Light, 
Colours are ſo many plain Strokes perfectly diſtinguiſhable 
from each other ; but which, beſides their primitive Va- 
riety, fill form, by their ſeveral Mixtures, an infinite 
Combination of Changes aud Gradations. Colours, in 
Mort, are very different in Bodies themſelves ; and beſides 
the Variety of the Appearances, there is an abſolute 
Foundation in colour'd Bodies, to affirm of one, that 
it is truly red; and of the other, that it is blue or 
vellow ; ſince the ſmall Particles, which reflect one of theſe 
Colours, are, by the Inequality of their Structure, of 
their Denſity, Delicacy, Combination, and Inclination, 
very diffetent from thoſe Elements, which compoſe à Sur. 
face of another Colour. The ſmall imperceptible Parti- 
c'es of the Surfaces of all Bodies are ſo many Steves, 
which, as it were, ſift the Light. The Rays, which may 
be received and admitted through the Pores of one of 
thoſe Sieves, may be rejected by another. The White is 
a very fine Sieve, that ſuffers nothing to paſs through. The 
Black is the coarſeſt of all, which lets every Thing through. 
For this Reaſon it is, that a ſingle Sheet of perfectly white 
Paper, covering the Hat of a Traveller, or the Cap of a 
Child that walks, faves him from exceſſive Heat, by re- 
Lecting it into the Air, For the ſame Reaſon it Ne Ol 
ac 
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Of the COLOURS. x0g 
black Stuffs, and all black Bodies, are ſooner heated, and 


eaſier burnt. | ; 
Here Phyſics offer themſelves with all their Syſtems, 
to make us conceive, by what Mechaniſm the Subſtance 
of the Light performs all theſe Wonders. One Hypo- 
theſis pretends to account for each of them, by making 
the Globules of the Light of Particles of unequal Sizes ; 
ſo that the biggeſt ſhall form the Red, and the ſmalleſt 
make the Purple; and in order to ſupport their Suppo- 
fition, they have recourſe to the Violence of the Red, 
which fatigues the Eye, while the Violet affects it but very 
moderately. Another Syſtem pretends to extricate itſelf 
better, by giving the Globules of the Light, or their 
Particles, different Degrees of Swiftneſs. Another, being 
afraid of altering by theſe Inequalities the Equilibrium 
eſſential to Fluids, will needs have recourſe to a Diverſity 
of Figures in the Particles of the Light, and in the Pores 
of the Surfaces ſtruck by them. Many other Syſtems may 
be deviſed and thought of. It is fit we ſhould liſten to 
them all, and be bigotted to none; not only becauſe there 
is no Explication, that can account for all we ſee in Na- 
ture ; but becauſe we are not ſure, that the Mechaniſm, 
which appears to us the moſt probable, is exactly what 
the Almighty made uſe of, But the Benefit we may reap 
from thoſe little Syſtems invented by Men is this; that 
though there were in Light no other than the Artifice we 
endeavour to conceive therein, (and no doubt the Artifice 


we thus imagine 1s far inferior to Reality) yet does it al- 


ways hold true, that there is in Light no Globule or any 
Particle, but what has received its proper Shape and 
Weight, its Degree of Swiftneſs, its Place and appointed 
Courſe, Whatever Syſtem and Oeconomy we may be 
tempted to eſpouſe, in the one as well as in the other, it 
is evident from the Regularity of the Effects, that all 
theſe Particles of Light have received Orders peculiar to 
them, and which they moſt faithfully execute. They 
march together, but every one in its Rank. One never 
anticipates the Right of another. In ſome Caſes, they 
are to go without Diſtinction, and to enter Bodies 'pell- 
mell. In others the Precedency is fix'd between them. 
When they go ſeparately, in entering the Red always 
g's firſt, and the Orange and other Colours enter in their 

Turn, 


gquity increaſes, 
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Turn, but Side-ways, and with Deviation, as it were, or 
a Glance. The Purple always takes the laſt Rank of all, 
The Order of their Return is no leſs regular. When theſe 
Colours fall on a Surface, which can admit them all, ard 
at the ſame Time the Obliquity, under which they fall, 
begins to be great; the Purple rebounds the firſt, and no 
longer paſſes through the Surface. The Indigo follows 
next, and the other Colours do the ſame, as the Obli. 

The Red continues its Courſe longer, 

and is the laſt reflected. | WT 
From what has been juſt obſerved we conceive, that 
God, who alone was able to form the exterior and ſenſible 
Surface of all organized Bodies, has allo taken Care, in a 
Diſtribution truly immenſe, to regelate the Form, the 
Thickneſs, and Order, of the very minuteſt Elements, of 
which their Maſſes are compoſed ; that the Shape and In. 
terſtices of thoſe minute Elements might preſerve a jult 
and an exact Proportion, with the ſuperlative Minutencſ; 
of the Particles of the Light; and that theſe Particles, 
being themſelves of ſeven different Kinds, they might 
ſometimes rebound from theſe ſmall Elements, ſometimes 
croſs their Interſtices, and thus produce Effects always neu 
and regular. From this noble Oeconomy, eftabliſh'd in 
the Senſations, which our Souls experience; from that Order 
we juſt now admired in the Structure of the Rays of the 

Light; in ſhort, from that, which we canrot refule to zc- 
knowledge in the very minuleſt Elements; I ſay, from 
theſe three Orders, eſtabli{'d one vpon another, and in- 
deed uſeleſs without each other, the Sight and Uſe of Na- 
ture do reſult. For whoſe Sake were ſo many Caution, 
and has all this Care been taken ? | 


THE 


LL. 
cei\ 
moreover 
from then 
ſlections. 
nought. 
able Dimi 
of Bod ies, 
throw its 
World, c 
ther, and 
Water in 
of Force 
theſe all-“ 
without 
enveloped 
Eyes of t] 
who hav: 
of it, wc 
ſcurity 3 
Objects 
tirgughd 


"THE 


DIALOGUE X. 


LL Bodies, expoſed to the Aſpect of the Sun, re- 
ceive their Light and Colour from him. We 
moreover ſee theſe Bodies attended by a Shade inſeparable 
from them, and which may in its Turn delerve our Re- 
flections. Shadow is not, like Darkneſs, a Thing of 
nought. It is attenuated Light; a more or leſs conſider- 
able Diminution of the Light, reflected from the Surface 
of Bodies, in a Place, to which the the Sun cannot directly 
throw its own. Laws invariable and as antient as the 
World, cauſe that Light to daſh from one Body upon ano- 
ther, and from this ſucceſſively on a third, and ſo on, like 
Water in a Caſcade, but always with new Diminutions 
of Force from one Fall to another. Were it not for 
theſe all-wiſe Laws, whatever is not immediately, and 
without any Obſtacle interpoſed, under the Sun, mult be 
enveloped in total Darkneſs. While the Sun cheass the 
Eyes of thoſe, who are in the Court of a Bui'ding, thoſe, 
who have a mind to view the Inſide, or the oppoſite Front 
of it, would on a ſudden be wrapp'd in the darkeſt Ob- 
ſcurity 3 and the Tranſition from the enlighten'd Side of 
Objects to that, which the Sun does not ſhine on, would, 
troughout Nature, be like the Paſſage from the Ee 
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of the Earth to the Inſide of Vaults and Cellars. But 
by an Effect of the powerful Springs, which God ſets + 
going in every individual Particle of that thin Subſtance, 
it puſhes all the Bodies, on which it falls, and is repelb 
thereby, on Account both of its Spring and the Reſiſtance 
it finds from them. It daſhes on and bounds from the 
Bod ies it has ſtruck and brighten'd by its direct Influence. 
From theſe it is carried on to thoſe round about; and 
though it thus paſſes from the one to the other with a 
continual Loſs, it ſhews us even thoſe not expoſed to the 
Sun. From one Surface to another, and from turn to turn, 
it at laſt. reaches the remoteſt Receſſes; and when it can rg 
longer there procure us the diſtin& Sight of Objects, it fi 
ſhews them as confuſedly; it at leaſt prevents our tumbling, 
and informs us of all Dangers. 

What the whole Maſs of Blood does in Nature in great, 
by changing itſelf into a Twilight after Sun ſet, each in. 
dividual Ray of Light does at every Inſtant, in transform- 
ing itſelf into a Shade by its ſeveral Daſhings. Any 
Portion of Light, which has already been of Uſe to u,, 
inſtead of ſuddenly ceaſing to be of Service, on the cor- 
trary prolongs and even varies it, as it grows Wezker. 
Theſe ſeveral Degrees of Force rule our Actions, and ſuit 
themſelves to our Wants, The great Beauty and live'y 
Splendor of the pure Light, make us fet our Apartment 
towards the Sun, from whom our Life and Health pro- 
ceed. The darkeſt Side will ſerve to lay up in Sto e 
ſuch Things as ſhun the Heat or a glaring Light. The 
Shade ſerves us to judge of the Situation of Objects, æs 
well as to be the more ſenſible of their Diſtances; it ſe: ves 
to diſtinguiſh Things, which are like; it ſeems to make 
two different Colours of one, by taking from it tie 
Brightneſs it had in the broad Day- light. The Scarlet 
ſeems to change its Nature, when it comes into the 
Shade; it will undergo another Alteration, when it enters 
into a Shade that is deeper. All Bodies, even thoſe of the 
brighteſt Colours, become darker, as they decline from the 
Influences of the Sun, and from the firit Reflexions of the 
Light, which conveys every Where uſeful Differences. 
For in ſetting off an Object by the Help of a Ground, or 
of another Object, next to it more or le's dark, it em- 
belliſnes, characterizes, and diſtinguiſhes in our Eyes, 
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what the Remoteneſs or the Uniformity of Colour would 
have confounded. 75 | 

It is the Study of that Mixture, and 
of thoſe gradual Attenuations of the Light The Shades in 
and Shades, which makes one of the Painting. 
nobleſt Parts of Painting. In vain ſhall 
the Painter know how to compoſe a Subject, to place his 
Figures, and to draw the whole in a correct Manner, if 
he knows not, by the Attenuations and exact Degrees of 


Light and Shade, how to make ſome Objects draw near, 


others to fit back, and to give them all their Contours or 
Out-lines, their Diſtances and different Degrees of Strength, 
and the Appearance of Reality and Life. Draughtimen 
or Deſigners, to expreſs their Thoughts, only uſe weaker 
or ſtronger Shades. Engravers, in order 
to multiply the Copies of the nobleſt Pic- In Engravings. 
tures, ule no other Colour than the White | 
of their Paper, which they convert into as many Objects 
as they pleaſe, by the Strength and Degrees of Shade 
they cover it with; or elſe, they do the Reverſe, and 
furrow the whole Copper-plate with large | 
Strokes; ſo that the Paper they ſhould Engraving in 
apply thereto, when blacken'd, would, Mczzotinto. 
from the Preſs, preſent nothing but an 
uniform Shade, or an univerſal B'ack. They afterwards 
ſcratch or burnith out of their Plate, more or leſs of theſe 
Strokes. The weaken'd Parts of the Shade become ſo 
many Points of the Object; and the more theſe Points of 
Shade are flat and well erazed, the ſtronger and the better 
heighten'd are the Lires of the Object. 

Beſides the important Service of convey- 


ing a greater Diſtinctneſs in the Picture The Coolneſs of 


of Nature, the Shade conveys with it the Shade. 
every where another far greater Advan- 


tage, I mean, Coolneſs. This, with regard to Cold, is 
what Shade is to Darkneſs. Cold is no more than the 


Abſence of Heat, as Darkneſs is only the Privation of 
Light; and as the Shade does not take the Uſe of 
the Day from us, the Coolneſs, which attends it, does 
not deprive us of the Uſe of a mild and moderate 


Warmth. | | 


As 
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As the Summer comes on, and as the Coolneſs he. 
comes neceſſary, God ſpreads and thickens the Shades, 
which procure it for us. He gives Strength to the Leaves, 
and prepares convenient Coverts, under which the droop. 
ing Flocks ſnun the Beams and Heat of the Sun. Man 
comes thither to refreſh his exhauſting Spirits; there he 
enjoys the Cool, without being in the Dark; there he 
continues his Work, without being deprived of the Sight 
of Nature. When the Return of Winter ſhall again 
bring him to the Chimtey- corner, then ſhall the Leaves 
become uſeleſs to him; and then is the Time of their 
Fall; but Man ſhall ſee them ſpring again with his te. 
new'd Wants. | 
. That Shade, ſo uſeful in its own Na. 
Gnomonics, or ture, becomes ſtill more fo by the Indu- 
Dialing. ſtry of Man, ard by the Attention he gave 

to che ſeveral Uſes it was of. When 

he ſees it follow exactly all the Si: uations of the Sun; or 
rather, when he obſerves, that the Motions of the Shade 
ate the ſame as thoſe of the Rays, which would ſall on the 
Ground, were they nat interrupted in their Courſe; be 
informs -himfelf of the Path of the Sun, by that of the 
Shade; he makes the Shade of a Pyramid, a Style, or a 
Column, to fall on Lines and on Points, where it ſhews 
him at one View, and without a 'Trouble on his Part, 
the Hour of the Day, the Elevation of the Sun above the 
Horizon, and the exact Point of the celeſtial Sign it actu- 
ally is in. The Reaſon of this Practice is eaſy to be con- 
ceived. Imagine in the Heaven a Point exactly over our 
Head, and which we ſhall call Zenith, after the Arabian, 
who, next to the Greeks, were our Maſters in Astronomy, 
and have fix'd the Terms of it. Let us ſet up a Pyramid, 


or a fimple Pole perfectly perpendicular; and let us extend 


it in Imagination up to the Zenizh, by a perpendicular 
Line reaching from one to the other. If the Sun ſhould 
come to the Zenith, one of its Rays would fall down 
that Perpendicular on the Pyramid; the Point of which 
oppoſing to that Ray, no greater Obſtacle on one Side 
than on the other, it would form no Shade. But if the 
Sun deviates from the Zenith, its Ray falling obliquely 
on the Top of the Pyramid, the Point of Shade ma de 
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of the Pyramid, in Proportion as the Sun ſhall be diſtant 
from the Zenith, and the Length of the Shade may then 
be call'd the Diſtance of the Sun from the Zenith for that 
Day. If the Length of the Shade varies from Day to 
Day, at the Moment of the Sun's greateſt Elevation, 
when he is in the Meridian or at Mid-day, it may be 
calculated how much the Sun draws near or recedes from 
the Zenith in the Compaſs of a Year. That Shade on the 
21ſt of Fane N. S. is the ſhorteſt, and on the 22d of 
December N. S. the lonzeſt it can be in the whole Year. 
all theſe Points of Shade faithfully obſerved and mark'd, 
ſhall then be the faithful Image of the ſevera] Situations of 
the Sun in the Heavens, and the ſucceſſive Inequalities of 
that Shade ſhall expreſs the Succeſſion, Order, and Limits, 
of the Courſe of the Sun. £ I 
Inſtead of the Shade we may make uſe 
of a briſk Ray of Light through a Shade Sun Dials. A 
or Hole, which comes, and with its Ex- Meridian-line, 
tremity Whitens and marks out among ; 
Points and Lines drawn on the Ground or otherwiſe, the 
Plice,, which relates: to' the Progreſs -of | the Day, or of 
the current Month. Some uſe a ſmall round Aperture in 
the Cieling or (the Wall, having a ſouth Aſpect, on a 
Pavement or an inlaid Floor. They lay on that Pave- 
ment, rather than on the inlaid Work, which the ſultry 
Heat or the wet Weather: always injures, a Lamina of 
Marble or of Copper, which directs its Extremities to- 
 Frards each Pole, This Line is call'd a Meridian-line 3 
I becauſe it neceſſarily takes in all the Points, on- which the 
Ray of: the Sun will fell every Day of the Year, at the 
nitant when that Star is equally diſtant from the Place 
of its Riſing and that of its Setting. And as it riſes or 
goes down differently in the Heaven, according to the 
dealons of the Year; the Point of Mid-day, though al- 
vays received upon that Lamina, falls thereon higher or 
wer, according to the Situation of the Sun. This Va- 
lety is there expreſs d by ſo many Marks, which point 
ut to you and exactly diſtinguiſh the Solſtices, the Equi- 
okes, and the daily Diltances of the Sun from the Æqua- 
or, towards either of the two Tropicks, between which 
J Courſe is conſined. 1.7 f 
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| 


Such is that famous Line, which Egnatio Danes, i | 


\C any oth 


Dominican or White Friar, delineated in the Church | 

St. Petrone of Bologna, Ann. 157, to mark out chieſſy Wo ay M. 
the Points of the Solſtices and the Equinoxes, the Non. ob. {arts of Dre 
ſervance of which had diſcompoſed the Order of the Mime take t 
Holy-days. That Line was placed in ſome other Part of Mkip, or of 
the ſame Church, and infinitely improved by the gte / this Me 
Caſſini. | pures and Si 


Of this ſort is the Meridian-line delineated at the Royal eſſary to f 
Obſervatory. Such are all thoſe, which private Perſonz Noree it ſho 
now make in their own Studies, or in any other Place, Wight of the 


the better to regulate their Pendulums. the molt lea 

A quite different Uſe of the Shade, or It is an « 
The dark rather of the Light ſurrounded with the Nei entertai! 
Room. deepeſt Darkneſs, is commonly made, Ne a Mn 


They put upon a Table a fort of lite {without an 
Room or Tent, ſupported by Laths, and well cloſed with Building, 
good ſtrong Cloth. That Tent, which moſt common!y Cbjects wil 
is made in Form of a Pyramid, is terminated by a large ue Matter 
Glaſs of a lenticular Form, above which are two ſmall Nnediately a 
Uprights, defign'd to ſupport, and at Pleaſure to incline Nberauſe the 
a flat Looking-glaſs. The Rays of the Objects from every ſuddenly, t 
Side fall on that Glaſs, whence, by the juſt Diſpoſition given Noment to 


them, this Looking-glaſs being inclined ſo as to form an Thruſt ir 
Angle, Sc. they are reflected on the lenticular Glaſs, ho-ſupright anc 
rizontally placed at the Top ofthe little Room. That Glaſs, Phade of it. 
which is thicker in the Middle than at the Edges, refracts er equal tc 


and draws theſe Rays near each other, ſo that they paintÞhade of t! 
in Miniature the Image of Objects on the Bottom of theſſieight ther 


Room, wherein a Linnen-cloth or a white Paper is laid, ſe Height 


in order to give them more Strength. If you turn your Phade of th 
Back to the Odjecte, and put your Head under the Fore - Fathoms. 

curtain, but in ſuch a Manner, that the Light cannot get Phade of. 
into the Tent, the external Objects ſeem painted there withſſqual Parts, 
all their Colours. It is not poſſible to fee a more exattptier Nam 
Proſpect or Landſkip whatever. It is Nature itſelf, tick, you, 
This pony Invention goes farther than mere Amuſe - en of thoſ 
ment. We may very uſefully exerciſe ourſelves in de-Þtade of t 
lineating on « Paper the Lines, which terminate, or thepftick itſelf. 
Out-lines of the Objects. We may place at the properfexceed the 


or that Poſture, or take ſuch or ſuch an Air of the Head, en Fathom 
; and[lower hap 


Inn ty 


8 r . any other Attitude we may want. And it is not only 


ieſy i® eaſy Matter to exerciſe one's {elf in the moſt difficult 
n. Oh. Warts of Drawing ; but we ſhall likewiſe in a very ſhort 
F the Mime take the Profile and Proſpect of a Caſtle, of a Land- 
rt of Mkip, or of a large Town with its Towers and Steeples. 


by this Means, you are ſure of the Exactneſs of the Fi- 
nures and Situations, You afterwards take the Time ne- 

cefſary to ſhadow each Piece, according to the Degree of 

orce it ſhould have, or to colour the whole, without loſing 

Sight of the Original you copy after. Thus Nature proves 
the molt learned and moſt convenient of Maſters to us. 

It is an ealy Matter to make of Shade another, indeed 
ls entertaining, but ſometimes more neceſſary Uſe, You 
ave a Mind, without giving yourſelf any Trouble, and 
jithout any Inſtrument, to know the Height of a Tree, 
4 Building, a Steeple, or a Hill. The Shade of theſe 
Objets will immediately acquaint you with the Truth of 
the Matter; provided you don't make the Operation im- 
nediately after the Riſing or before the Setting of the Sun 
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icline Necauſe the Shadow at that Time ſhortens or lengthens fo 
every addenly, that there would be a Miſreckoning from one 
given Moment to another. | | 


m an Thruſt into the Earth a Stick perfectly | 
s, ho- upright and perpendicular. Meaſure the To know the 
Glaſe, Paade of it. This is either longer, ſhorter, . 
fracts er equal to the Stick. It will be with the Shade. Fe 
paint Ptade of the Tower compared with the | 
f theſſficight thereof, as with the Shade of the Stick compared with 
laid, be Height of the Stick itſelf, Meaſure the Length of the 
| your Phade of the Tower, which ſuppoſe you found to be twelve 
Fore· Fathoms. After having in the ſame Manner meaſured the 
t get Phade of the Stick, divide this laſt Length into twelve 
 withſſequal Parts, which we ſhall call Inches, Minutes, or any 
exa&tſpther Name you pleaſe. By applying that Meaſure to the 
Puck, you, for Inſtance, find that it is but ten Inches, or 
muſe· ten of thoſe equal Diviſions or Parts. This being ſo, the 
n de-PÞtade of the Stick is of Courſe two Inches longer than the 
or theſÞtick itſelf, The Shade of the Tower does then likewiſe 
properexceed the Height of the Tower by two Fathoms, and 
+ theEnence you are unqueſtionably inform'd, that the Tower is 
Head, ten Fathom high. If, on the contrary, the Shade of the 
andſlower happens to be eight Fathoms, and the Stick to 2 
| | | Cce 


high and its Shadow, on the Day of the Summer Solſtic 
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ceed by two Inches, or Parts, its own Shade, which yy 
ſhall have divided into eight equal Parts, it thence fol o; 
that the Tower is by two Fathoms higher than its Sbade 
is long. It is then ten Fathoms high. Finally, If th, 
Stick is equal to its Shade, and the Shade of the Tower, 
immediately meaſured, proves to be ten Fathoms, you 
may, without any other Calculation, be certain, that thi 
Tower and its Shade are equal, and that its Height is ten 
Fathoms. 

This Compariſon of the determined Height of a Pyn. 
mid, or any other Gnomon, (or Object ſet up, to inform 
us of ſomething by its Shade) affords us an excellent Me 
thod of fixing certain Points of Geography. For In. 
ſtance; if we know, from faithful Memoirs, the Propor- 
tion, which is at Pekin, between a Tower a hundred Foot 


at Noon, and at the ſame time find another Proportion ; 
Paris, between a Gnomon one hundred Foot high and it 
Shade; from the Difference of theſe Proportions we are 
inform'd, how much Pekin is nearer than we to the Line, 
which bounds the Courſe of the Sun. For the nearer a 
Place is to the perpendicular Fall of the Rays of the Sun 
at Noon, the ſhorter likewiſe the Shade of 'T'owers proves 
there to be. We may then judge how much nearer one 
Town is to the Point of the Solſtice than another, from 
the Inequality of the Shade of two Towers of the ſame 
Height under the Meridian Sun of any particular Day. 

' Though Man's Skill contributes ſomething to thele ſeveral 
Operations; it confiſts only in obſerving the Motions © 
the Light, and in making uſe of the Helps, which Light 
affords us. The Fluid, wherein all theſe Lines and ſeveral 
Directions ſubſiſt, touches us immediately. But the Source 
of the regular Motions for our Sake operated therein, 19 
thirty three Millions of Leagues diſtant from us. 
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O D, by the manner, in which he has conſtructed and 

placed the Sun, has made it the Centre of the Diſ- 
peniation of that Day and thoſe Colours, which were to 
render the World viſible. But his profound Wiidom, 
which delights in bringing a Multitude of great Effects 
out of one ard the ſame Inſtrument, has deſign'd more- 
over the Activity of that wonderful Globe, to diſtribute 
throughout the Earth the Juſt and exact Quantity of 
Heat, which therein gives Life to Man, Animals, and 
Plants. Tis true, Heat can create nothing. Organized 


Bodies are not indebted to it for their Structure; and the 


H E 


Lo 


Elements, which nouriſh and make theſe organized Bodies 

tO grow, have alſo their peculiar Nature independent 
from Heat. But it is with good Reaſon, that Heat is 
tiled vivifying; ſince God has appointed it, to ſet the 


Mements at work, and to aſſiſt orginized Bodies in 


their 


DIALOGUE XI. 
their Unfolding, Growth, and Perfection. It is that Hey, 
which gives Birth to the Winds, by dilating the Air. It 
is that, which, by raiſing the Water on high, evey 
where conveys Coolneſs, Refreſhments, and Plenty. It i 
that, which makes Men long for enjoying the Sun, ſince 
it is that Star, which ſecures them not only fine Days, 
but even their Breathing and Life. We all of us, with. 
out the Help of any Arguments or Inquiries, are ſenſible 
of the ſecret Relations, which are between the Heat of 
the Sun and our Life. We value our Habitations, only 
as they enjoy the Aſpect and Influences of that Star, 
We have no Opinion of, and diſtruſt ſuch as are by hin 
but obliquely influenced. When they are totally deprived 
of it, we compare them to Tombs. And it is becauſe the 
Sun warms whatever it lightens, that we ſtyle it the Soul 

of Nature. | = | 
But let us not entertain of him an Idea more advants 
geous than Truth will admit; and let us be ſure not to 
fall into the ſame Miſtake as thoſe Nations and Philoſo- 
phers did, who honour'd it as the Father of Light and 
Fire. In the greateſt Remoteneſs of the Sun, and in the 
darkek Night, we ſtill have the Uſe of Fire at our 
Command. 'There may be then at leaſt one ſort of Fire, 
which we do not always receive from him the Moment 
we uſe it; and it will perhaps be the ſame with the Fire 
or Heat, which we experience in Preſence of the Sun, as 
with the Light itfelf. We have remark'd, that the Light 
was not any Emanation of the Subſtance of the Sun. 
That it was before him, and not in him, That it was as 
effectually round us during the Night, wherein the minuteſt 
Spark of Fire renders it ſenſible to us, as it is in the broad 
Day-light, when the Sun puſhes it violently upon us; in 
fhort, that the Sun was not, any more than a {ſingle 
Spark, the Mover of the Body of the Light. Though 
the Light ſhould in itſelf then be a real Fire, the Sun, 
which puſhes it towards us, would at moſt be only a 
magnificent Inſtrument, deſign'd to communicate to a 
great Diſtance the Uſe of the Fire, by the Univerſality of 
the Impreſſion it gives the Light; and we ſhall always be 
forced to look higher than the Sun for the Principle of 
that immenſe Action, and the Original of this noble 
Occonomy. | 1 
ut 
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But the Intention, which has form'd theſe Springs, and 
the Hand, which governs them, ſhall become more ſenſible 
to you; nay, you Will needs be amazed, at the Con- 
fideration of the Cautions that were employ'd to ſ{ecu:e 
the Length of our Days, when I come to ſnew you, that 
beſides the Light, which fills the Univerſe, God has placed 
near us, and purely for our Sake, as well in the lower 
Strata of the Air, as within the outer Cruſt of our Earth, 
an Element full of Force and Activity, which we ſhall 
call the Terreſttial Fire; that it is that Fire, which is the 
conſtant Support of our Life; that it owes its Exiſtence 
reither to the Sun or to the Light; and that what it re- 
cetves from the Sun, amounts to no more than a ſtronger 
or weaker Impulſion, which it receives from it by means 
of that Fluid the Light, which extends from the one to 
the other. 80 | 
To avoid all Diſputes, I ſhall grant, if you pleaſe, 
that Light is a real Fire, and that it can both burn 
aud give Light, in proportion as its Activity or the In- 
pulſion it has received is greater. You may call this the 
Celeſtial Fire, if it burns by itſelf, and not by means of 
our Fire. But it ſeems to me evident, that there is a 
Terreſtrial Fire, a very near Neighbour to us; that it 
enters more or leſs into the Compoſi:ion cf terretirjal 
Bodies; that it is diſpe:ſed through the whole Mals of 
the Air, eſpecially of the lower Air; that it is not per- 
ceptible in terreſtrial Bodies, fo long as it remains im- 
priſon'd therein; that it is not viüble in the Air, f 
bog as it is in Eduilibrio, and equally diſtributed therein; 
bat that i: breaks out, when it is agitated or confined ; 
in ſhort, that, far from being the Light, it has the 
tagular Property of being puſh'd and acted on by the 
Light when agitated, and of making, in its Turn, the 
Light to ſhine by repelling it. I ſhall rather make uſe 
of Matters of Fact than Arguments, to convince you cf 
taoſe extraordinary Means, by which God preſerves Man- 
kind, and in which we hind the affecting Proofs of a kind 


Benevolence, which could have no other Object than 


ourielves, 
i. We may experience a very gentle Warmth in a ve 


derk Place, and convey the brighteſt Light throuzh the 
Windows of a Room wherein we feel an exceſſive Cold. 
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122. DIALOGUE XI. 
2. The Fire, which comes out of a German Stove, 
ſenſibly affects us, without making the ieaſt Impreſſion on 
the Eye, otherwiſe ſo eaſy to be affected; becauſe that 
Fire, though abundant, is much diſperſed, equally di- 
ſtributed; and incapable of puſhing the Light upon cur 
Eyes; except Where it is agitated, confined, and accele. 
rated. On the contrary, the Light reflected by the Body 
of the Moon makes a ſtrong Impreſſion upon the Eye, 
without having, however, the leaſt Heat, Here is then a 
very plentiful Fire without Light, and a very bright Light 
without Heat. | Ea 
3. But it is an eaſy Matter to diſunite the terreitrial 
Fire and the Light fill more, Let us place ourſelves on 
the Top of the Alps, or on the Pico of Teyde in the Iiland 
Teneriffe, nearly at the Entrance of the Torrid-Zone ; ct 
rather ſtill on the Top of the Cordilieras in Peru, which 1; 
in the very middle of the ſame Zone, and on the higheſt 
Mountains in the Univeile. You imagine, as you aſcend, 
and more and more approach towards, the Sun, that 
you are going to experience a greater Heat. But [I 
adviſe you not to venture that Journey ſlightly cloth'd; 
for I muſt tell you, you will not be abſolutely free from 
Mivering under the warmeſt Fur-lining. The more you 
ſhall aſcend, the ſharper will the Cold appear to you, 
The Air of the Pico, under the twenty-eighth Degree of 
Diſtance from the Æquator, is ſharper, though without 
Wind, and in the Month of Auguſt, than the Air of 
, £:5ndin under the fifty-ſecond Degree of Latitude, and 
during the hardelt F 5 that were ever experienced there. 
This Fact, aiteſted by very credible Witneſſes *, begins 
to hint, whether the Body of the Fire comes from above 
or reſides below. But as you might be inclined to think, 


that he Reflexion of the Plains makes up the Force of 


the Light; inſtead of a Mountain terminating in a Point, 
let us chuſe the Cordilieras of Peru. You are not to 
imagine them fo many irregular Pyramids. We, on the 
contrary, find there very ſpacious Plains ſeveral hundreds 
of Leagues in Length, and which being higher than the 

: | Region 


. The Air, at the Top of the Pico, was as cold as I have known 
it in England in the ſharpeſt Froſt I was ever in. Extract from the 
Relation of the Voyage made to the Top of the Pico, by M,. J. Eden, 
Pliiol, Ttaufact, abridged. Vol 5. Part II. Page 147. 
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The Uſes ff FIRE. "BBY 
Region of the Clouds, and of the terreſtrial Vapours, are 
chear'd with a pure Light, which muſt needs be there 
very active and powerful, ſince it every Day falls thereon 
almoſt perpendicularly. No Wind comes thither to 
weaken, or any Fog to blunt it. Nothing, in ſhort, is 
{o briſk as the Reflexion of that Light. Thoſe Places, 
however, are deſtitute of all Heat. It cannot ſo much 
as melt the Snows, which lie lower on the Declivities, or 
afiſt the Production of any Plant whatever. No Tra- 
veller ever ventures on this dangerous Journey, without 
covering himſelf as warm as he would be in the North. 
He ſometimes is frighten'd on find ing Men on Horſes dead 
with Cold, which continue ſtiff and unchanged for ſeveral 
Years together, in Places perfectly inacceſſible to Heat, 
Rain, and Inſets. HED 15 c 
Were the Light the ſame Thing as our Fire, the Heat 
always would increaſe in proportion to the Light, when it 
is not croſs d by the Wind, or intercepted by any Clouds. 
Here is, however, an extremely brilliant and perfectly re- 
flected Light, which yields but little, or rather no Heat 
at all. I have then ſtill the greater Reaſon to think, 
that if the Light, which we receive in our Climates, is 
therein accompany'd with great Heats, it is becauſe it 
puſhes towards us a Fire, which it finds there, and which 
is not ſo abundant in more elevated Places. . 


4. And really, as I deſcend from the Top of theſe cold 


Mountains, (and we find the ſame thing alſo in coming 
down the Alps and the Apennine) I breathe a milder Air. 
I proceed to Places where the undermoſt Snows begin to 


melt, while the uppermoſt remain impenetrable to the 


Light, how bright and glaring ſoever it may be. As IL 
come ſtill lower, I perceive a little Graſs, and the Fertility 
mereaſes together with the Impreſſions of the Heat. 
Soon after I walk a-croſs Herbage and Woods; and at 
lat Jam (though the Sun be but jull up) obliged to rid 
myſelf of the Burden of my Cloaths, which overweigh 
me, Whereas they ſcarce could ſhelter me againſt the 
marp Cold of the vpper Grounds. The Change I ex- 
perience, as I draw nearer the Plain, is then in the Fire 
elf, and not in the Light. The Fire abandon'd me 
before, as 1 went from the lower Lands, and every 
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thing, as it were, invite me to acknowledge its reſiding $1895.26 
there. little E 

My firſt Suſpicion gathers -Strength from other Experi. where i 
ments. A buining Coal, which, being offer'd to the upon us 
Focus of a ſpherical concave Glaſs, darts its Heat by that it 1 
parallel Rays on another Glais placed at forty, or even even w 
fifty Paces Diltance, ſends thither a ſufficient Number of when t 
them, by a reflex Fire, to burn a few combultible Matters, I have e: 
in the Focus of this laſt concave Glaſs; whereas the and in 
Light of the Mcon, beighten'd by the Re ur ion, ard of theſc 
giving in the ſocal Point a Degiee of -Brightr.els, which nine o' 
Meiheurs of the Academy of Sciences judge to be hve in.the A 
hundred times gieater than that of the Full Meon, warms Fire, w 
nothing there, nor does ſo much as cauſe the leaſt Agita- its Fury 
tion imaginable in the Liquor of the I hermometer, which does the 
even the Approach of the Hand is capable of raifing. Thing v 
A very little Fire then dilplays a greater Capacity for 8. W 
burning, than a very great Light does; and who knows ſeeing th 
but the Light does rot burn by its own Power, but by to believ 
the Mediation and Interpoſition of the Fire it puſlies Fire, w 
forth, when it is come up to a certain Degree of Activity, flected f 
or, when being bent in the Con vexity of a Glals, it what is 
unites its Mhole Force in a ſingle Point, and there ſelf pert 
jtrongly quickens the Tuc it meets with, becauſe Lis Tis true, 
reſides in the Aire It Prodi; 

Let us not degrade 1 Let us ſuffer it to enjoy the it finds t 
Reputation it hs, of being able to warm and burn in priſon'd. 
Proportion to its Strength. How queſtionable ſoever not bring 
this its Prerogative may become, from the fo;egoing ſeveral P 
Experiments z it is enouga that we have made it good, found it 
that there is a terrelirial Fire, amidit which we live, 9, So 


which becom:s ſenſible, „hen the Light of the Sun preſles the Ligt 
on and puflics it towards us, and which makes the Light It is pre 
ſhine in the middle of Darknels, when it is with Violence in Appe 
carried againit it. Palpable 
6. The Light without any Hindrance paſſes through that Fir 
Cryilal, Glais, and jewels. But molt of theſe tranſparent above th 
:viaiters ccale to be fo, ihe Moment the Fire penetrates s We n 
through or makes them red; and that Fire, very far from lowermot 
being the Lignt, does then ny reſlect and Oy zepel of the 
it, Without yielding it any Paſſage Depth. 
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7. The Light of the Sun, which ſparkles with but very 
little Heat, even in the midſt of Summer, on Mountains, 
where it finds leſs Fire to preſs, ſo {wiſtly throws down 
upon us the more abundant Fire it finds in the lower Air, 
that it renders it furious, and makes us ſuffer ſultry Heats, 
even when it no longer ſhines above our Horizon, and 


when the Night is come. Was Light Fire, we ſhould 


have exceſſive Heats, before as well as after the Solſtice, 
and in May as well as in Jah. The Light, at the End 
of theſe Months, is equally briſk and active. That at 
nine o'Clock in the Morning, is the ſame as that at three 
in the Afternoon. But the firſt only begins to quicken the 
Fire, whereas the Fire violently agitated, ſtill maintains 
its Fury a good while after the ſecond is gone. The Light 
does then only irritate the Fire, and is not the ſelf.ſame 
Thing with it. 

8. What makes us confound them is, the Cuſtom of 
ſeeing them almoſt never aſunder. Above all we are apt 
to: believe, that a Stroke of Light is in itſelf a. Stroke of 
Fire, when we fee it vals through a lenticular, or re- 
flected from a concave Glaſs, and there burn or calcine 


what is offer*'d to the Focus. But the Light is not ot it- 


felf perhaps more burning in that Point than in any other. 
Tis true, its Activitv and all its Efforts are center'd there. 
It Prodigiouſly quickens the ſmall Quantity of Fire, which 
it finds there, and which, as it were, it keeps cloſely im- 


priſon'd. It renders the Fire it finds there furious, but does 


not bring it thither ; or if it there precipitates the Fire from 
ſeveral Points, yet that is no Argument why we ſhouid con- 
found it with the Light. 

9, So many Proofs we have to produce, ſhewing that 
the Light is diſperſed throughout the Univerle, ard that 
it is preſent every where, even when it is unmoved, and 
in Appearance void of Action; ſo many of almotlt 
palpable Proofs have we to offer, ſhewing us, that 
that Fire has been placed for our Service, not truly 
above the Air, as Ariftot/e thought, or in the Light, 
as we may fancy, from ambiguous Proofs, but in the 
lowermolt Regions of the Air, in the Neighbournood 


of the Earth, and in the Earth ittelt to a certain 


Depth. 
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Nor are you to think, that this precious Element, ths 
true Support of the Life of our Bodies, (and who knows 
but it may be that Life itſelf?) is any way hinder'd in 
its Operations, from its having been placed in the grob 


Air, in the Water, and in the Earth. How theſe Ble. | 


ments are conſtructed, I indeed know not. But wha; 
ſtrikes every attentive Eye is, that the Structure and Ar. 
tice of them is ſuch, that they unitedly produce the 
nobleſt Effects, and that oftentimes the one is perfeciiy 
void of Power without the Aſſiſtance of the other. Light 


iüncreaſed accelerates the Motion of the Fire; the Fire 
collected dilates the Air; the dilated Air raiſes the Wa. 


ter, the Oil, and the Salt. All the Elements blended 


together roll in the Atmoſphere, whence they {ſpread | 
all over the Earth, and ſtrew Bleſſings every Where. 
Vou ſee at one View the Conſequences of this wiſe 


Mixture. | 
Though perfectly impenetrable by our Underſtanding, 


it is demonſtrated by Matters of Fact; and it is in parti- 


cular an unqueſtionable Truth, that the Element of Fitz 


reſides in the Air we breathe, in the Water we drink, 


and in the Earth from whence we fetch our Food. The 
Air, „nich the Fire abandons in receding from the Earth, 


becomes intolerable. The Water, which the Fire does 


not ſupport, refuſes to flow for our Ule, and by freez- 


ing becomes as hard as a Stone. The Earth, deſtitute ef 


Fire, is a heavy Maſs, void of Action and Utility. 


The Fire dwells in the Bowels of the Earth, at leaſt 
to a certain Depth. It ruſhes out of it, through the 
Crevices and Openings of Volcano's. "The Water carries 


it, together with the Sulphur, a great Way from the Iion 
Mines. It is waſh'd from them, and we lee it iſſue to- 


gether with the Mire of hot Baths. It is not leſs rea), | 
for its apparent Inact vity in the Filaments of Sulphur, : 


in Fat, in Woods, and in all vegetable Bodies. A briſk 


Shock di'c'o'es the Fire, which refides even in the 
Bowels of Flintz, or at leaſt the Fire of the Air, which | 
is ca'ca'd between the two Points that ſtrike againſt each 


other. 


The rubbing of Glaſs-tubes, or of the Axle- tree of TE 
Wheel, not only heats them, by quickening the Fire, 
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which makes a Part of their Subſtance; but even diſplays 
Particles of that Element, oftentimes capable of caufing 
a Conflagration. Theſe Sparks, 'fetch'd either from 
Stones, or out of the Air, and violently agitated againſt 
each other between tio Mill-flones without Corn be- 
tween them, acquire a degree of Force capable-of ſet- 
ting the Timber-work and the adjacent Buildings on 
Fire. 

No Body 1s fo apparently deſtitute of Fire, as Marble 
and Metals are, but what grow hot by violent Motions, 
not only by the Agitation cauſed in the Fire that ſo— 
journs therein, but allo by the Communication of the 
Fire, which 1s heighten'd in the agitated Air, and in the 
ambient Bodies. Claſhings and Shocks are not the Fire, 
but ſerve to let it looſe, by agitating or cruſhing the 
Bubbles of Air, and the little Cells, which contain it. 
All Bodies may be equally agitated or preſd'd; but all 
are not thereſoe equally combuilible. They ate the 
more apt to take Fire, as they contain a great Quantiry 
of that Matter, and as that Fire, G hole Force cconiifi3 
in its Quickne(s, acquires a greater Motion by its Agi- 
tation. 

The Fire is then under our Feet, and all around us, 
always ready to ſerve our Purpoles ; we loſe it in pro- 
portion as we get above the Plains, where God has. 
fixxd our Dweiling ; and it is a very pleaſing Con- 
ſideration for us to ſee, that in finding out tke true 
Place of this ſo beneficial and io comfortable Fire, we 
at the ſame time find out fo evident and ſo well di- 
ſtinguiſn'd an Intention in God, of placing it within cur 
Reach, and of keeping it always in a bead ne to ſavour 
all our Defires, 

Theſe Proofs ſeem ſufficient, to make me renounce the 
common Prejudice, which Lundy our common Fire 
with the Light 3 and though 1 conceive not the Nature 
of either of them, I ſhall ſufficiently diſtinguiſh between 
them, if I am but ſenſible of the Difference cf the Place 
they take up, and of the Functions they are appointed 
to diicharge. 

The Fue and the Light then dwell RNS us, ſince in 
the Night, as well as in the Day-time, and without the 
help ol the dun, we make uſe of them, and alweys 
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find them at need. But the Place of the Fire, which we 
ule, extends not to a great Diſtance from us. The Plate 
of the Light, on the contrary, extends to the very Stare 
The Activity of the Fire ſpreads but a little Way, and it 
ſenſibly ceaſes to act, when it is ever ſo little ſcatter, 
The Activity of the Light, on the contrary, extends to 
an almoſt infinite Diſtance. Theſe two Elements, when 
in Repo'e, and not outwardly influenced, keep between 
themfelves a ſort of Equilibrium. 


cauiing an Agitation to the other; and their reciprocal 
Power increaſes in proportion to their Quantity, and the 


Strength of the Impreſſion received. The Narrownels tf 
the Compaſs, within which the Fire is accelerated, fi 
The Fire in a Gera: 
5/5 cauics ro Confligration in adjacent Bodies, nor any | 
T 


contrwu''es to increaſe its Fury. 


Emotion in the Light, as it is diſperſed et Liberty anden 
a ve Fquilibrio; whereas that ſmall Parcel of Fire we 


i Spark is 00 violently agitated between the Part of | 


1 


the pin „here it is ſtruck, and the Parcel of the Srce, 
which feches it opt, thet it mel's the Metal, ard ſhabes 


the Body of the Light, ſo as to make it eppear at 4 
We find theſe mcited Particles 
Steel in the Paper, over which we have ſtruck a L'un', | 


kundred Pace; round it, 


The Microſcope, which ſhews us their bright and unte. 


yeil'4 Figutes, is a Prcof of their having been in a State 


of Fulton. | | — 
Vhen then the Fire and the Light are in Equi'1r'o, 


their Quietne's inſu es our Eaſe and Repoſe. The Troube 
of the oe can no ſooner be communicated to the other, 

tut they both ecquire a Force defizn'd to procure us for?! 
The increas! | 


Adyintage, or to warn us of ſome Danger. 
Light keeps the Fire from being unactive. 
Nlotion and Fertility of Nature. 


Thence the 


Shock a Force ſufiert to melt the Particle of Steel, whic? 


rites it ont, hes 41D a Force ufficient to agitate ſtrong- ! 


ly the Licht, 
tation tous. 


which immediately communicates its A2“ 
Wherce the perpetual Advices it gives u'. 


When tte Fire is bui lite, it is only a gentle Glimpe. 
1 


4 . 
4 


They touch without 
claſhing againſt each other; they are under our Hands, 
and before our Eyes, without teing either felt or ſeen, | 
But one of them cannot be flrongly agitated, without 


The minuteſt Particle ot 
Fire violebily forced out of a Flinr, receiving from tba: 
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But its Splendor becomes terrible, when there is any great 
Danger. It fealonably reveals all the Operations of that 
dreadtul Element. It declares it a'ar off, and Jong befo e 
its Arrival. It gives us Warning of the Havocks it may 
make; and becauſe the Fire has a Fury capable of czuling 


2 general Deſtruction, it is, that the Light was placed 


near it, as a watchful Centinel, which prevents by a 
ſalutary Alarm the Diſaſters it would bring upon Men. 
"Tis trve, the Lightning does not in time warn the Man 
that is thunder-itruck ; bur it, at leaſt, warns the others 
to acknowledge the Hand of him who both ſtrikes and 
ſpares. _ | | | 3 

How much ſoever we may be behclden to the Light, 
for the faithful Advices it gives us; yet Jet us not look 
upon the Fire as an Enemy. It is, on the contrary, 
an ineſtimable Gift. lt rever is offenſive in XIan's 
Hands, but when i}l-managed 3 and never hurts in 
God's Hands, but accorcing to the wiſe Purpoſes of his 
Providence. | 

The Ules of the Fire are too common not to be 
known. But it is not enough to know them in a locſe 
and confuled Manner. Let us trace the Fiie in the 
Particularity of its Operations. We ſhall be amazed 19 
ſee the Variety of the Forms it puts on to ſerve us, ard 
the Aſſociatiops it ſucceſſively makes to fulnl our Wants, 
very often without ſhewing ſitſelf. 

The Action of the Fire is ſometimes help'd ard acocle- 
rated, fometimes rettrain'd and bridled by the Air, the Wa- 
ter, the Oil, and the Salt. WT | 

Of all the Elements, the Air is what the Fire can leaſt 
do without. The Air, 'tis true, does not give the Fre 
its Being and Birth; but it helps its Action, and makes 
it appear Where it ſubſiited unſcen. The Fire enters into 
the Compoſition cf all erreſtria!l Bodies. It can 0 
through ſeveral of their Pores, and having enter'd them, 
may be tran ported with them from one Place to another. 
But its not appearing in the Bodies it hears, or the Ar 
v herein it dwells, p oceeds from its being there d:iperſe | 
in a ſort of Equilibrium, and in a Quantity which mates 


it not ſufficiently active to be apprehended. It neither 


mines nor is perceived therein, becauſe the Liaht is 
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commiſſion'd to ſhew it us, only when it rages and is 
dangerous. 
It becomes ſo, either by the increaſing of its Quantity, 
or that of its Velocity. It no ſooner is gather'd or 
quicken'd any where ſo as to dilate the ambient Air, but 
that Air contributes to the keeping it in. Firſt, Becauſe 
it confines that Fire in one Place, and hinders it from get. 
ting looſe ſo ſoon as it would without Air. We, therefore, 
ſee the Flame of a Wax-candle diminiſhing in the Re. 


cip:ent of the Air-pump, in Proportion as they exhauſt; 
and diſappearing and diſperſing itſelf very eaſily, on the 


Removal of the Air. Secondly, The Air nouriſhes the 
Fire or the Flame; becauſe being itſelf full of Particles 
of Oil, which are like ſo many Cells full of fiery Matrer, 
it thus ſupplies the Fire with a Moultitude of minute 
Rivulets of the ſame Element, which are drawn towards 
the Place where the Fire is collected and ſtrongly agitated ; 
much as the Water of a River, or a Reſervoir, moves 


from all Sides towards the Place where the Equilibrum is 


diſturbed. All flows ſucceſſively towards the Hole of the 


Flood-gate or of the Pump; and ſo much Water as goes 


out at a ſingle Place, fo much Water is again ſupply'd 
from a "Thouſand. The Fire lighted, that is, collected in 
a certain Place, there maintains itſelf ; becauſe ſo much 
Oil it bas diſſipated, by ſcattering or waſting it on every 
Side, and eſpecially above, ſo much new Oil does the 


_ circulating Air replace below. Therefore, a Circulation of 


Air is really a Circulation of Fire. For this Reaſon it 


is, that you ſee the Flame of a Wax-candle always in- 
clining towards the Fire on the Hearth, when it is any 


thing briſk. Wherefore, if you hold a lighted Wax- 
candle in a large Tube, wherein the Air freely circulates, 
it will continue burning here. But if you put it ina 


Tube, which it exactly fills, the Fire, which gets looſe at 


Top ſhall puſh away the Air. This, in the Reflux, will 
come and ſtrike againſt the Sides and the lower Part of 
the Tube, where, finding the Paſſage ſhut, it no longer 
will ſupply the Flame with Fewel, and this ſhall im- 
mediately go out. For a like Reaſon, the People, who 
waik in the Mines, are very careful to pl-ce at the En- 
trance or Mouth very large Sails, which the Wind may 
be able to move, and which, by their Agitation, _ 
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drive freſh Air into the Bottom of the Mines. Their 


Lamps would go out, for want of that Aſſiſtance; be- 
cauſe the Fire quicken'd ſpreads preſently, and would 


ſoon be diſperſed, were it not replaced by ſome other, 


which is quicken'd in its turn by touching the Mais 
of the Flame. Without this Renewal of the Air, the 
Workmen would not only lo their Ligh's, but even 
their Lives, which conſiſt in a Fi e, which the Air kindles, 
and which wand let the Blood coagulate, were it not 
preſerved therein by Air continually. 

The Neceflity of the Circulation of the Air for the 
maintaining of Fire, is very obvious wherever Fire is 
lighted ; but chiefly when the Fat of the Sodt happens to 
take Fire in the Funnel of the Chimney, and threatens 
the whole Neighbourhood with a Conflagration. If then 
the opening of the Chimney be not exceſſively large as 
they were made formerly, you may be ſure to ſtop the 
Fire almoſt inſtantaneouſly, by ſtopping that Orifice with 
a Heap of Dang, or even by immediately ſpreading a wet 
Sheet before it, which, by the Plenitude of its Pores, 
ſhall bar the Paſſage of the Air ready to go up the Hollow. 
They pretend, but I would not warrant it, that the firing 
of a Gan up the Chimney on fire, {catters the Air ſo 
violently below, that the Fire ſpreads and is diſperſed 
before the Air-preſs'd and puſh'd away can return. You 
give the Fire, which breakes out in a Cellar, the Means of 
quitting the combuſtible Matter it devours, and of ſcatter- 
ing along and through the Walls, by barring up the En- 
trance of the external Air into the Vents, with a good 
Quantity of S raw. They very often have put a ſudden 
Stop to a Fire, which had ſeized on a whole Room, by 
bringing in a Bartel of Water, in the Centre of which 
was ſuſpended a Box fall of Gun-powder. The Fife of a 
Match dipt in Brimſtore, which they convey to the 
Powder through the Water, by means of a long Tin-pipe, 
can no ſooner touch it, but the inflamed Powder violently 
drives boch the Water and the ambient Air. The Arr 
thus driven away and pred, is not reſtored, nor does 
it return to its Place, tif the Fire is diſperied and our, 


for want of ſomething to contain it. Nay, the Water 


perhaps, in that Cale, abiorbs a Part of it, which diveſts 
the reſt cfall Power. | | 
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We are amazed on ſceing a viclent Fire, which cen. 
ſumes whatever it meets with, and Hajl-ſtones hard enough 
to remain unthaw'd for ſeveral Days together, ruſhing out 
of the ame Cloud. So ſoon as the Fire of the Oils and 
the Salphur, which is exhaled into the Air, begins to fire 
the'e Matters, by its Acceleration between Clouds, which 
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are puſt'd by contrary Winds, that Fite dilates the Alt, 
ard ſca'ters it afar off, with a moſt dre:dful Fulmination, | 
A the Spice abandon'd by the Air remains likewiſe void af 


Fire; becau'e the Fire is never confined but by the Air, 


The Drops, which that Moment eros the Space void of Fite, | 
loſe all their own; they are frozen in an Inſtant, and follow | 


the Thunder-clap very cloſe. | 


The Air maintains the Fire, not only by preſſing it | 
encugh to drain it/A little in the ſame Place, or by per. 


petually ſupplying it by Circulation with a Courſe of ſubfi- 
diary Fire, but alſo in acce'erating the ſame Fire, by 


\ perpetual Shocks. For as the Air cannot feel the Ac- | 


ce:era'jon (f any Particle of Fire, without dilkting 3 it is 


immediately repel.'d by the ambient Air. Theſe Shocks, | 


mul.ipited in Proportion to the Quantity of Air, c!aſh 
againlt the Fire, which thereby acquires a very great In- 
create of Velocity, wherein the Foce of that Element 


conſiſts. For this Reaſon it is, that the ſame Air is not 


very long fit for the maintaining of Fire. For when it 
is dilated, it bas no longer the ſame Activity, as when it 
was more confined 5 whence it happens, that a burnirg 
Fre-brand is fooner put out in the great Light of the Sun, 
than in the Air of the Night, which is more fit to con- 


fine the Fire. For this Reaſon it is, that the cold Air 


makes the Fire {o very brisk. It likely contains lets Fire 
than in ihe Summertime, but it unbends i:felf much more 
violently againſt the Fire it meets with, and increaſes the 
Adtvi'y therecf, | 

It is in order to procure that freſh Air, that we keep 
the Funnels of our Chimneys broad enough to contæ in on 
ore dine the Column cf Smozk, which the Fire cauſes to 
a'cerd ; ard on tte other a Column of Air, u hich deſcer.cs. 
It is in order to be ſtill ſurer of the Return ef the en- 
terrial Air, that we ſometimes lay into the Wall next t0 
the Chimney a Pipe of Tin or of Iron-plate, that may by 
one End admit the cxternel Air, and by the other convey 
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it into the Earth, where it animates the Fire, and aſſiſts 
the Diſſipation of he Smoak. In Conſcquence of the 
Want of Air, we blow and ogirate the Fiie we have a 
mind to kindle. But that Agitation ought to be pro- 
portion'd to the Quantity of Fire, which was gathe sd at 
ficlt, If it is but ſmall, an exceſſive Agitation might 
extinguiſh inſtead of increaſing it. The Blal, which ani— 
mates the Fire on the Hearth, would preſently put out 
the Flame of a Wex-candle. But how can the ſame Fan 
equally cool us, and light our Fire? The Fire does no 
more than this, Viz. pres the Air by driving it away, 
and makes the Fire flow out of it. For as the Inſinuation 
of the Fire into the Air dilates the latter, ſo likewiſe 
does the contracted Air cau'e a Part of the Fire, which it 
contains, to fly off. That Air, therefore, cannot be pre(s'd 
upon us, Without becoming ſome what cold, and without 


ſeeming to us charged with a leſs Quantity of Fire than 


before. But when the contiafted Air. inſtead of affecting 
our Senſes, immediately claſhes with the Fi ge itſelf, which 
is gather'd in any Place, it increaſes the Motion of it. 
Now the Meaſure of the Quickneſs of the Fire is the 
Meaſure of its Strength, Whence it happens, that a 
Conflagration, which might have been ſtopp'd, had the 
Air been at reſt, in a Moment becomes ſuperior to all 
Efforts, if it be but ſeconded by a high Wind. The 


Quickneſs it then acquires becomes terrible. The Buildings, 


which ſtop it, by confining its Activity, and ſupplying it 
with new Fewel, increaſes its Fury. Far from leaving the 
SpeRators the Liberty of affording Help, it {carce gives 
them Leave to get away. A Sheet of Fire, driven off by 
a ſudden Guſt of Wind, very often goes and iuip:izes at 
very great Diſtances thoſe, whoſe Fears their Remoteneſs 
bad baniſh'd. 
You will not infer from hence, that the Wind ſhould 
always ſet the Air on fire. It, on the contrary, mekes it 
always more or leſs cold, hecauſe the Fire is no where 
collected therein, but equally Alpes, and in a Sort of 
Equilibrium. The Wind does not blow towards ary 
particular Point, but at large; 2nd if a greater or less 
(Bantiiy of Fire is gather'd between two contrary Winds, 
It is a little or a great Flach of Lightenirg, ſometimes a 
Flood of Fire, or the Thunder bolt. You are allo to - 
ma 
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mark, that there is no Wind but what cuts, and more 


or leſs retards the rapid Fall of the Light, and render; | 


the Impreſſion of it leſs powerful on the Body of Fire 
diſperſed in the Air. All Winds in prefling the Air to. 
wards us contract it, and make it ſeem colder to us, The 
northerly Winds, which blow from on high upon our 


Climate, preſs the Air down towards the Earth. "The 
uppermoſt Strata preſs upon the lowermoſt, and make the | 


Fire come out of them, juſt as the Water comes out ef 


a ſqueezed Spunge. That Fire aſcends higher, and ſo the | 
Air having leſs Fire neceſſarily contracts the Earth, and 
makes us feel a molt ſevere Cold, when, being but lightly | 
cloath'd, we let that Fire vaniſh, which our Blood {tosd | 
in need of. The ſouthern and weſterly Winds, as they 

croſs over very ſpacious Seas before they arrive on our 
Coaſts, there drive before them, and every where diſper{ | 
unconceivable Collections of watery Particles, which blunt 
and partly obſerve the Action both of the Light and Fire. 


The Winds that blow from the Land, or which come no: 
to us before they have croſs'd over ſpacious Regions, at: 


drier, and temper the ſultry Heats of the Summer, in 


Proportion as the Blaſts preſs the Air by their Strength; 
or they render the Heats ſtifling and intolerable, when, 


inſtead of breaking and blunting the Action of the Light, | 


they, by their Repoſe, leave it the Liberty of darting on 
us all the Fire wherewith we are ſurrounded. . 


The Fire, which, in ConjunRtion with the Air, varies 
our Seaſons, and fo powerfully influences either the Fruit. | 
fulneſs of the Earth, or the Health of Men, ſtill pro- 
duces upon, and by means of, the Water, Effects fu)! es 


important, though more conceal'd. 'To the Fire the 
Water is beholden for the Principle of its Adion, firce 


it owes its Fluidity thereto, which it always loſes on the 


vaniſhing of the Fire. It is very probable, that the Ar 
is concern'd in it, and, together with the Fire, contri- 
butes to render the Water fluid; for you no ſooner put 


the Water into the Air-pump, and exhauſt the Air, 
but that, which is in the Water, being freed from tte 


Preſſure of the external Air, gets looſe, and raiſes tts 
Water, by dilating it into (mall Bubbles; and if that Vas 


ter is heated, the Air driven out of the Maſs of the Wa 


ter by the Fire, makes the Water boil, as if it was en 
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The: Uſes of FIRE. 13's 
violent Fire. After that Boiling, the Air, which remains in 
the Interſtices of the Water, may be quiet, 
and without any apparent Elafticity, be- Mr. Boyle's Ex- 
cauſe a Quantity of Water is eight hundred plie. 
and fifty times as maſly, and conſequently 
as heavy as a like Portion of Air. LEW bole Vie T 

We don't ſee that the Water can be compreſs'd like 
the Air, ſo far as to take up a leſs Space than it or- 
dinarily does. If you fill a Pewter-ball with Water, and 
heat it with great and repeated Blows, it will ſooner burſt 
than flatten and contract the Water, by the Diminution 
of its Bulk. But then again the Water, which is not 
compreſſible, is, on the contrary, greatly dilatable, It 
may, by means of the Fire, which more or leſs infinuates 


itſelf into it, acquire an Expanſion, and of courſe an 


Elaſticity in a manner infinite. That it has in itſelf no 
Spring, I ſhall readily grant ; but it receives from the Fire, 
which whirls in its Pores, a perpetual Tendency to dilate. 
That Elaſticity or Expanſion of the Water manifeſts itſelf, 
the Inſtant it is in the Air-pump, diſburden'd of the Air, 
which preſs'd it. LE | 
The Water not only bubbles up in the Vacuum, and 
on the Fire ; but there are alſo thouſands and thouſands 
of Particles of Water and of Air, which perpetually fly 
off from the heated Water, and wax round like Foot. balls. 
You know what they become in a more contracted and 
denſer Air than they themſelves are. We have formerly 
diſcourſed at large on the admirable Effects of their Eva- 
poration, and of their being poiſed above. What we are 
here to remark, is, that the Fire is the Mover and Cauſe 
of both theſe. It is that Agent God employs uniformly 
to ſet at work that Pump, which raiſes the Water, and 
univerſally diſtributes it on the Outſide of the Earth, 
there to nouriſh the Animals and Plants, and from thence 
in the Bowels of the Earth, therein to convey the Salts, 


| Oils, Sands, Mud, and metallic Particles, the various and 


continually renew'd Aſſemblages whereof are our Riches, 
and the great Supports of Mankind. 

The Water and the Air, if left ſingly by themſelves, 
would be, as it were, inactive and void of Force; but 
being join'd with the Fire, they acquire Powers capable of 
ſhaking and overthrowing every thing. 
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The Globules of Smoke, which the Fire brings off from 


the Wood, and which are nothing but Air, Water, and 
rarefied Oils, when they, in the Chimney, meet with the 


Laminz of a Wheel made of Iron-Plares, and horizonially 
placed on a Pivot; theſe Globules, I fay, if conſiantly 


puſh'd by the Flame which is kept beneath, have Strength 


enough to ſhake and puſh out of their Way the Laminz 


of Iron-plates that bar their Paſſage. The Smoke, which 


the Flame drives forward, firiking. with 1edoubled Blows 


againſt all the Laminz, which are inclined the fame Way, 
there reſults from a'l theſe little and uniform Impulſes, a 
powerful Motion, which ſets the Wheel a-going. The 


Axis then, which paſſes through the Wheel, and takes in 
a Pinion of fix Teeth, turns another Wheel of thirty-ſix 
Teeth. This ſecond Wheel, together with the Spit, 
which it makes ſubjeR to all its Motions by means of a 
Line, mult needs make but one Revolution, whilſt the 
Smoke-wheel is performing ſix. The Machine, without 
any other Help than that of the Smoke puſh'd by the Flame, 
thus goes on turning very large Pieces of Meat, and roafis 
them very regularly, without confining the Servants on 


that Account to any troubleſome Care. The going out cf 


the Fire ſtops all; but when the Fire is out, the Meat on 


the Spit runs no Risk of being burnt. 


The Impulſion of that light Smoke, which borrows 
all its Force from the Shocks given by the Fire, helps 
us to gueſs what Jerks and Shakings very little Vapour 
may produce, when they are accumulated in the Mines 
or in the Air, and when the Fire, getting looſe within 
them, puſhes them rapidly againſt whatever is about 
them. 

But if the Fire, always ready to be diſperſed, and too 
fine to act violently of ii{clf, yet ſtrikes ſuch violent Blows, 
when it drives away and removes the Body of the Air and 


that of the Water, both much denſer than its own ; its 
Action {till becomes incompirably more dreadful, when 


it joins the Force and Strokes of Salt to the Spiing of the 
Air and the Water. The inflexible Particles of that Ele- 
ment are like ſo many Hammers, Wedges, and Levers, 
which it {e's at work. 


tain thouſands of millions of Particles of Fite, of Ar, 
of Water, and of Saltpetre. All theſe Principles are foun 
| | * 
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in Gun-powder ; nor is the Water excepted, ſince we 
find that alſo in the Reſolution thereof. The Particles of 
Fire ard Air, which ſtrive rapidly to fill each of them five 
or {ix thouſand times more Room than before, and which 
are at reſt ſo long as they are ſeparately impriſon'd, no 
ſooner feel the Impreſſion of an external Fire, tur they 
att all in concert; and by the Union and Concurrence of 
their Springs, 'by the immenſe Acceleration of their Ve- 
locities center'd ir a very narrow Space, and finally, by the 
Multitude of lite Surfaces of Water aud Sahts, which 
they dart, they make up-an inconceivable Sum not to be 
meaſured, but of which we may judge by the throwing of a 
Bomb, or by the firing of a Bullet, which, in a few Seconds, 
is flung to the Diſtance of many hundreds of Fathoms. 

The Power of the Fire join'd to the 
Air and the Water, when theſe Elements The falmira- 
are impriſon'd with a g eat Quantity of ting Powder. 
Salts, and znimated by the Introduction 
of a new Fire, appears ſti] much more in the Palris 
fulminans, They pound three Parts of Salt-petre, as, 
for Inftance, three Ounces ; they pourd ſeparately two 
QCunces (f Sulphur, and as much of Tartar, which is 
that Sat that iticks to the Sides of the Veſſels wherein 
Wine has been kept. They blend theſe three Powders 
together; and having put this Compoſition in an Iron- 
Spoon on the bur ing Coa!s, they retire and get out cf the 
Way. The whole gradually melts in the Spoon 3 but the 
Fire of the Sulphur, and the new Fire, which join'd to it. 
being ſtopp'd and confined within, by the acid Salt cf 
the Vititol in the Sulphur, and by the little Waddings 
cf the Salt pztre and the Tartar, are, by the conſtant Ac- 
ceſſion of a new Fire, accelerated together with the Air 
and the Water of the Interſtices, to ſuch a Degree of Vio- 
lence, that they at Jait bre. k through the Arch of the Salts, 
and the Air, ſtruck thereby, reſounds like che Noiſe of a 
great Gun. 155 | 

But without exactly know mg how the Fire commun!- 
cates its Force to the other Elements; and from the bare 
Knowledee of the Effects reſulting from ſuch or ſuch Mix- 
tures; Men, by the Aſſiſtance of Fire, are able to boil, bake, 
roaſt, and dreſs their Victuals, and to facilitate the Con- 
verſion of them into their own Subſtance; to give their 
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Cloaths what Colour they pleaſe ; to purify Metal; by 


melting; to fetch the moſt ſtately Glaſſes out of a littſe 


- Sand by Vitrification ; to draw from miry Stones the Ce. 


ment of Buildings, and a Principle of Fertility for the 


Salt * the ſmalleſt metallic Particles, which the Separation 
hinder'd from being known again; to harden Copper, and 
make it yellow, by -a Mixture of ſome certain Sands +; 
to render Metals ductile, {oft and malleable by the Subtle. 
neſs of the Oils with them mixt; to neal white Clay, 
of which, together with a little Sand, they make the 
Utenſils, which are moſt neceflary to Mankind; to 


But in vain ſhould we here eater upon a more particular | 


Enumeration of what we are able to ſoften, harden, divide, 
collect, faſten, glaze, and dye, by the Aſſiſtance of Fire, 


The Fire, as J may fay, is the Inſtrument of all Arts, and 
ſupplies all our Wants. ho | 


It was in order to enable Man always to have at hand, | 


and prudently to employ this ſo very precious Subſtance, 


that God was not ſatisfied with placing it only in the Air 


and the Water, but has alſo, and in a ſpecial Manner, 


| ircloſed it in the Fat and the Oils, I know not what 
Oi is ; but we all can ſee, that it is the convenient 
Magazine, which contains that ſo very dreadful and 


volatile Element. With its Aſſiſtance, we kecp the Fire 
captive in ſpite of its Fury. We carry it wherever we 
Pleaſe. We at our Will regulate the Quantity and Mes. 


ſure of it; and however ungovernable it may ſeem, hct 


It is always dependent on us. Belides, God, by ſubmit- 
ting the Fire, has likewiſe ſubmitted the Light itlelf to us. 
Such are the magnificent Preſents wherewith he hath favour'd 


uẽs, in placing oily Matters within our Reach. But Man, in- 


Read of diſcerning the Intentions of his Beneſactor therein, 
very often admires only his own Dexterity, in the Uſe ke 
knows how to make of them. 


Here you have an Opportunity to aſk me, what can be 


the inexhauflible Source, whence we receive again theſe 


Oils, which to us ſeem annihilated by Walte ? God, toge- 
ther with the Water, and the Salt, has, from the Begin- 
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The Borax. 1 The Lapis Calaminaris. 
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Of the Uſes f FIRE. 139 
Oil, or of Bitumen, which he has proportion'd to the 
Wants of the whole Globe. The Fire and tlie Air in- 
ceſſantly raiſe from thence a certain Quantity of Water, 
of light Salts, and of minute Filaments of Oil. Thence 
the Rains, . Fountains, Rivers,” Vegetations, Nutritions, 
Savours, Odours, and all the Properties of Flowers, Fruits, 
Barks, Roots, and Woods, This Oil, unperceived in 
Rain-water, again collects in Plants its attenuated” Parti- 
cles. It acquires quite difterent Forms and Qualities, from 
its Union with the Water, the Earth, the ſeveral Salts, 
and the Principles of all Kinds. For Inſtance, when 
cloſed and wonderfully diverſified in the Duſts or Farinz 
of Flowers, it conveys into the Seeds, as into ſo many 
Eggs, a primitive Fire, which begins there to put in Mo- 
tion the Organs, and the nice and delicate Nouriſhment 
it there finds already prepared. The Moiſture of the 
Waterings will continue to ſupply” the Plant with Air, 
Oil, and all the other neceſſary Principles. Since a young 
Tree planted in an Earth, out of which the Fat has heen 
carefully extracted by a Lixivium or Lye, and which was 
afterwards dried in an Oven, will grow and bear Flowers, 
Leaves, and Fruiis; have Sapours and combultible Parti- 
cles, without diminiſhing the Earth it was put in at 
firft, one Ounce ; though it has received nothing but 
what it drew from the Air, and the Humidity of the 
Waterings. This is a ſ{mail Inſtance of the Artifice, 
whereby God has incloſed the Fire in the oily Juices, as 
in ſo many Boxes or light Spunges, which the Winds 
tranſport, and the Water contains, in order to diſtribute 
every Where the Matters, from which all our Tools, 
Victuals and Drink proceed. The Oils; exhauſted and 
flatted, are impregnated in the Air with a new Fire and 
with the Rivers return to the very Sea, which collects 
them, ſupports a Part of them on its Surface, and expoſes 
them to the Aion of the Air, to be raiſed a-new by a 
perpetual Circulation; ſo that if we have Reaſons to ad- 


I mire the Profuſion, with which God has furniſh'd our Re. 


ſervoirs, we have no leſs Motives of admiring that Oeco- 
nomy, which always employs the ſame Elements over- 
again, and makes them ſerve to ſupply the Wants of all 


The 
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The Fire, which comes out of the Oils, to make Plant Mare apt to I 
vegetate, is ſtill more precious to us, on Account of in Mu their Me 
being the very Life of our Bodies. The Scripture poing None of the 
out to us, that the Life of the Animal is in its Blood: Miſe. The. 
That Blood is no- ſoaner deſtitute of Heat, but it los Muimates an 
its Fluidiry and Life. The maintaining of the Fire, and of Mtrmpers the 
the Motion of our Blood, in a Quantity and Degree Machine, a 
whereof God alone knows the juſt Meaſure, makes the Wider, and th 
Duration of the animal Life; and it is in order to ſepply Nnains dull 
that Blood with Heat always new, and with the Principle Mite Fire it 
of a perpetual Motion, that we inceſſantly breathe a new {Wyvern'd. 
Air, from which the Fire is inſeparable. On the contrary, force or G 
the Air we expire from our Lungs comes from them Witligence, 
blunt, unelaſtic, and charged with the needleſs Humoun {WiWneels anc 
it carries off from them. It is very eaſy to conceive, Wriezularly p 
why Men are loſt in the Mines for Want of freſh Air, and W But how 
why we impair our Health by livirg or ileping in been thus 
Places too narrow and tco cloſely ſhut. The Children cf lis 5 ke, t 
the poor Peaſants. are fat and luſty, by only feeding on Who ſet ther 
very brown Bread, and a few Milk feats; while molt Wit agrecabl. 
of the Children of the Wealthy, notwithſtandirg the Nfaced wit 
niceſt Diet, and in ſpiie of Cares and Remedies, are ten- Nuerein a 
der, pale, and of a Conſtitution which gives their Parents Wit bis Wil. 
very frequent Alarms. The Reaſon of this Difference s y means 
very plain. The firſt always live in the open Air, and it Wire, to v 
is dipenſed to the latter but ſparingly, and as if it were Thing to \ 
noxious. Inſtead of breatheing that free and brisk Air, Wils, and 1 
and full of Spring, in which God has put a jult Meaſure fort, has 
of Fire, and of the Principles ſuited to the Neceſſities of in Ulurp; 
our Blood; the Children of the Rich, always ſhut up Ewhether ! 
and kept in the Shade, breathe only an Air that is uni- is invade 
form, without Spring, inſipid, and very often effcete and Tf Skill o! 
foul, in a narrow Alcove, by the perpetual Diſcharges of Ind breaks 
the Breath and Perſpiration. What can be the Purport of Neat Dili; 
thoſe Shutters ſo well cloath'd, and of thoſe Curtains ſo ih Fire 
exactly drawn acioſs each other? Sure the Parents aim at Wohere is 
neither poiſoning or ſlifling theie Children dearly beloved; Fares in c 
but yet that is often the End of it. | 
When we conſider the Uſes of the Air, one might be | 
apt to think that the Air is the Principle of our Life. We 
ſay the ſame of the Water, the Oil, and the Salt. When 
afterwards we come to the Conſideration of the Fire, we 
| are 
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Plans Mare apt to look upon it with Preference to other Elemente, 
of in My their Mover, and as the true Source of Exiſtence. But 
poin Ine of them ſingly and in themſelves. have any Virtue or 
lood: Mike. They have no Power one without another. One 
los Maimiates and enlivens them all; the other moderates and 
nd of Mitmpers them all. Take but away one ſingle Part of the 


Jegree Machine, and the whole will immediately be out of Or- 
5 the der, and the Univerſe become of no Ule to us. All re- 
apply nains dull and void of Action without the Fire. Even 
neiple Ide Fire itſelf has but a blind Impetuoſity, if it be not 
new Morern d. All theſe Pieces have then no Beauty, or any 
trary, Nlorce or Goodneſs, but what they receive from that In- 
them Neligence, which makes them take one in ancther, like the 


moun 
ceive, Wriezularly play under the D'reEion of her Laws. 

„ and W But how delighiful is it for Man io fee, that God has 
g in {teen thus willing to win his Heart, by conſtructing for 
ren of lis S ke, thele magnificent Springs, and by permitting him 
12 on Wt) {{ them to work, When and in what Manner he thinks 
molt Wit agrecable to his Wants! Whatever is on Earth was 
x the Wjliced within our Reach; and that Man might enjoy 


e ten- Mitzrein. a real Sovereignty, God has granted him Leave, 


arents Wit his Will, to diipole of the moſt active of Elements. 
ce 8 Why means of the Fire, he is Maſter of them all. The 
and it fre, to which every Thing mult yield, ſubmits every 
were hing to Man. For h'm it diſſolves Stones, ] quifies Me- 
| Air, Nals, and makes Iron pliant to all his Deſigns; Man, in 
eaſure hort, has the Thunderbolt in his Hande, without being 
ies of Wa Uſurper; ſince he with Fire does whatever he pleaſes 
ut up Whether he is willing to gather or deltroy, to maintain 
uni. Mis invaded Rights, or only to procure himſelf an Exerciſe 
e and Wef Skill or of Amuſement. He throws down Ramparts, 
ges of End breaks Iron Gates. Animals fall under our Stioke at 
ort of eat Diſtances. Very often the whole Firmament ſparkles 
ins ſo ih Fires prepared by our Hands. The whole Atmo— 
um at chere is ſhaken. All Nature celebrates our Feaſts, and 
oved; ares in our Rejoicings. | | 
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DIALOGUE XII. qually e 
3 one and t 
ROM the Review of the Services, which Heat does Nntrary. 
| us, it is natural we ſhould come to the Examination I Finds th 
ot Heat itſelf. In what does it conſiſt? The whole we fords an 1 
know of it is, that it is a Senſation more or Jeſs lively, Mill on | 
more or leſs pleaſing or painful, whereby God affect u; on the 
when Fire js preſent, But, what can Fire be in itſelf, and Y*Pted be 
how does it act? If the Ground and firſt Principles of all the Fire 
Beings ſhun our Sight, who will undertake to dive into YJacent 
the Nature of Fire? It gets looſe, and pervades the In- Workmet 
ſtruments, with which we endeavour to lay hold of it, ard Wood th 
neither the Eye or Hand can bear its Approach. Let us binder it 
diſcreetly go about this Inquiry. Let us behold it at a :4:- wich a St 
ſonable Diſtance, and be contented with the little we cen et in . 
know of it with Certainty. We ſhall afterwards pas on Jet, preve 
to what is but conjectural; that the very Uncertainty ©: A rp 
theſe our Suſpicions may convince us more and more, tha res Ut 
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God has ſpread the darkeſt Clouds over his Works, though 


he has made us very clear-lighted with regard to his 


three or four different Heads. 1. Fire does not conſiſt, as 
modern Philoſophers commonly pretend, in a ſwift Motion 
of all kinds of Matter ; but it is a real Body ; it is an Ele- 
ment very different from all other Elements. 2. It is a 


pring may be infinitely augmented. 4. It is a Body, which 
Ian neither be produced or deſtroy'd by any natural Cauſe. 


a RA 
— 4 „* — — 


2 


vours; and that the true Philoſophy does not ſo much con- 
iſ in a profound Learning, as in a lively Gratitude. What 
ems to me certain concerning the Fire, may be reduced to 


Fluid. 3. It is a Fluid prodigiouſly elaſtic, and whoſe 


As theſe Propoſitions are of great Concern, inſtead of 


Y:ndeavouring to anſwer them by abſtruſe Arguments, 
chich always leave a very great Uncertainty behind them, 
ee ſhall proceed here no otherwiſe than 


, Body, quite different from other Bodies. Body. 

4 e already have ſeen it every where Nos 
cikributed from one End of the Earth to the other, but 
more abundant in one Place, leſs active in another, and 

— Jooifelting its Preſence ſometimes in Proportion to its 
Quantity, ſometimes in Proportion to its Acceleration. 
All ſuch Bodies as may be equally agitated, ought to be 
equally combuſtible, were a great Motion and Fire but 
ore and the ſame thing. We, nevertheleſs, experience the 

it does Neontrary. The ſame Agitation of the Mill-ſtone, which 

nation Netinds the Corn, without producing the leaſt Sparkle, af- 
ole we birds an immenſe Quantity of them, and will even ſet the 
lively, Milton Fire, when the upper Stone rubbing immediately 

*&: u won the other, the inflexible Surfaces cruſh the Air inter- 

I, ang opted between them, and having no Retreat, it accelerates 

of zn the Fire reſiding in this Air fo far as to fet every Thing 

e into jacent on Fire, Blackimiths, Fullers, and many other 

the ku.  Workmen know, that the Axis of their Engines, and the 

it, ar; Wood that ſupports it, may be heated very ſoon; and to 

Let ys Y hinder it from taking Fire, they inceſſantly cool that Axis 

1 With a Stream of Water let fall thereon. This Water does 

wo cen ot in the leaſt hinder the Swiftneſs of the Motion, and 

paſs 01 yet prevents the Fire. 

tr of A rapid Motion is then ſomething different from the 

e, that Fire; it helps it; it accelerates it; but the Water, at the 

God m= ; | Time 


cording to Experience. Fire is a real Fire is a real 
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Time that it lets the Swiftneſs of the Motion ſubſift entire, | 


envelopes and abſorbs the Fire diſperſed in the Wood and 
the Air, which prevents the Inflammation of the other 


Matters. The continual freſh Air you drive ſwiftly over a | 
hot Liquor, cools it only becauſe it contains leſs Fire than | 
that Liquid, and robs it of a Part of its own. Fire is then | 


a real Body, and not all kinds of Matters agitated. - 


Motion is fo very different from Fire, 
that ſome ſalt Vapours, mix'd together and 
tations. . agitated, Jole a Part of the Fire, which | 

| they contain'd, or become palpably colder. | 


Cold Fermen- 


We may convince ourſelves of this with a couple of Ther. 


mometers, one of which being dipt into the Liquor, by 
ſinking, ſhews, that the Fire gets looſe from it, whilſt the 
other offer'd at Top, and at the riſing of the Exhalation, | 
. mounts, and by its Dilatation evidences the Fire, which | 
inſinuates into its Pores, and which the Motion of the | 


Liquors has diſpell'd. 


Oa the contrary, you will find other Matters wherein 
the Fire lodges in ſo great a Quantity, (though every one 


of its Par.icles be impriſon'd there) that the leaſt Motion is 


ſuſicient to break the Chains of many, and ſet them at 


Liberty. EE 
For Inſtance, the Boulogne ſtone, and 
The Boulogne- ſome other Marcaſſites filed, cover'd over 
Aoue. | with their own Duſt, and then put into 
v7 - the Fire amongit Coals well kindled, retain 
in their Pores ſo great a Quantity of Particles of Fire, that 
if the Marcaſſite feels no other Impreſſion than that of the 
Day-light, when it is taken out of the Cotton wherein it 
was kept, yet it ſeems ſparkling. That little internal Mo- 
tion, which the Light communicates therein to the firſt Par- 
ticles of Fire it meets with, awakes them from their Le- 
thargy, or rather communicates to them an Acceleration 
tha: gives that Stone all the Brightneſs of a burning Coal. 
All Phoſphorus's, I mean thoie Bodies, 
The Phoſphorus, which become luminous, being fill'd with 
the Matter of the Fire, in which they 
have been put at ſeveral Times, are to us a Proot of the 
ſame Truth. Different Fleſh, Blood, Hair, Shells, Horns, 
Xleal, and an infinite Number of other Matters procced- 
ing from Plants and Animals, but mote particularly 
Urines, 
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Urines, are fit to make Phoſphorus. We eaſily penetrate 
them with a Fire ſometimes very briſk, and ſometimes ſo 
very weak, that it cauſes no ſenſible Heat at all, and 
very likely is detain'd by the Salt, which ſurrounds it. 
The Spirit of Nitre, and the Chalk, are able to produce 
a very fine Phoſphorus, * A little Allum and clarißed 
Honey, are ſufficient to yield one of the moſt convenien:. 
For without offending the Smell in the Operation, it may 
afterwards be preſerved five or fix Months together, in a 


Phial well co:k'd ; and a Grain of it thrown on Tirder 


will be enough to enable you to light a Candle. A 


G:ain of Engliþ Plioſphorus, + which hay picſ ive 


in a Phial ſuli of Water, to prevent the D f61a::0n of the 
Fire, being put between two Papers, if you force your 
Nail over it to cruth it, your Papers will immediately take 
Fire. Take a ſmall Piece of the fame Phoſphorus, and 
write wich it Whatever you pleaſe on a white Paper, tne 
Letters will not be ſeen; at moſt a little Smoak will riſe 
theref om, and give you the ſlighteſt Glinpſe of them. 
But the ſingle Shock of the ſmall Particles of A'r, which 
llrike againſt the Fire contain'd in thoſe light Strokes, is 
ſufficient to enliven it fo far as to be extreine'y bright. 
There is no need of a Candle to read a Letter Written that 
way. It carries its Light with it; but we mull be in 
the Dark to make ule of it. There all the Characters 
will appear luminous, and be the more ſenſible, in Pro- 
portion as the Ooſcurity is greater, and as you will ſee 
nothing but them. This magnificent Pho Þhorus, the 
Compoſition of which is no Secret, and which till now 
was but a Curioſity, might be render'd of Uſe. We 
might employ it to explain our Minds from one Ship to 
another while 'tis dark, or to give Notice of the Wants of 
a beſieged Place to thoſe, with whom we ſhould have 
agreed about the Signification of ſome certain Characters. 
But the Uſe of the Phoſphorus is not here the Ooject of 


| our Inquiries. It is enough for us to obſerve, that the 


Manner, in which it is compoſed, aims at nothing but to 
drench, or, as it were, to ſatiate it with the Matter of the 
Fire ; and that the Care we take to preſerve it in Water 


Vol. IV. H is 


p The Hiſtory of the Academy of Sciences, 1511, 1714, 1737, & c. 
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is grounded on this, viz. becauſe the Water efficaciovſſy 
cietains the Salt, which is itſelf the ſtrongeſt Priſon of the 
Fire. 

It is becauſe the Fire is a Body, and an extremely fine 


and ſubtle Body too, that it eaſily gets looſe through the 
Pores of a hard Body, and is ſtop'd by the ſmall Surfaces | 
of a Body that bears ſome Proportion with regard to its | 
Fineneſs and Tenuity, A Bottle of hot Water ſooner | 
crows cold in a marb'e Veſſel than in the open Air, and | 
us Fire, which flows off into the Marble and the Air, is 
very long preſerved when wrapt up in Stuffs or in Wool; 
becauſe the Strata of Air, which reſiſt it, are then as much 
multiplied as the Fibres of the Wool, which ſtop that Air, 
and the Reſiſtances are multiplied as much as the Surfaces, | 
The Fire alone would eaſily go through each Thread; 
but it is detain'd or ervtangled a longer Time in the Air, | 
with regard to which theſe Threads are ſo many impene- | 


trable 'extures. | 
Fire is fo truly a rea] Body, that it dilates all the 


Bodies it enters into. An TIron-bar made red-hot be. 
comes a little longer and breader than before. The Iron. | 
gage or Meaſure, Which ſerves as the Standard in ſome | 
Courts, or in public Matters, does not always agree with | 
itlelf; it lengthens half a Line, or even more in Summer- | 
time, and ſhortens in the ſevereſt Colds. The Pendulum 
of Clocks lengthens a ſmall Matter towards the Æquator; 
which concurring with the flight Diminution of the 
Weight in thoſe Places, ovliges the Inhabitants thereof 
to ſhorten the Pendulum; that it may heat true, and not 
too flow. Watchmakers and other Workmen very often 
o55{erve, that a Piece of Metal loſes its juſt Meaſure, and 
jengthens a little in great Heats. A Pivot too exact, and 
hich too cloſely fils the Cavity it turns in, may, when | 
1: grows hot, {o dilate, as to retard the Watch by the In- 


crcaſe of the Friction. 


What, beſides the Infinnatien of the Matter of Fire, 


could widen the Bottle of a Thermometer, and ſwell the 


Liquor therein? The Approach of a Wax-candle, your 
Breath, or your Hand, conveys the Fire which flows 
trom thence into the Pores of the Bottle, which contains | 
ne Spirit of Wine. You firit ſee the Liquor contract 
and ſink; becauſe the Belly of the Bottle, Jed 
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dilated, gives the Liquor more Room; but the Fire, im— 
mediately paſling into the Liquor itſelf, miakes it riſe very 
ſenſibly; becaule it increaſes the Bulk thereof. Here is an 
Inſtance ſtill more convincing. 

* If a Plate of Steel has on the one Side of one of i's 
Extremities ſmall Teeth like a Saw, and thoſe Teeth take 
into a Pinion that ſets ſeveral Wheels a going, the Jitter 
of which ſupports an Index, when you preſent the Flame 
of two Wax candles to that Plate, it will fo effectually 


ſtreteh out and lengthen by the Inficuition of the Matter 


of the Fire, that it will ſet ſome of its ſmall Teeth a- 
going, and by a neceſſary Conſequence will make the 
Pinion and the Hand to turn; and if there be ſcveral 
Wheels that take into other Pinions, the Motion of the 
laſt ſhall be extremely ſenſible. When the Lamina cools 
by the Eflux of the Fire, it will neceſſarily ſhorten, and 
make both the Pinion and the Hand play the contrary 
Way. To theſe palpable Proofs, which demonſtrate the 
Prelence of a real Body, let us add thoſe, which are ſetch'd 
from its Properties. The more we ſhall know oi its Pio- 
perties, which characterize it, the leis ſhall we be temp:ed 
to miſtake it for the bare Motion of the Part of any Body 
whatever, 

Fire is a Fluid, and its Tendency to- 
wards ſpreading every where and every Fire is a Fluid, 
Way, is an Effect of its Pluidity. It is 


becauſe Fire is a very penetrating Fluid, that it always 


endeavours to be every Where on a Level, or in a Slate 
of Equilibrium. A hot Body, that is, a Body full of the 
hery Matter, being apply'd to cold Bodies, ſuch as Steel 
or Marble, communicates its Fire to them. A hot Matble 
being brought near another leis hot, we, by Degrees, expe- 
rience them to be of a perſectly equa] Heit ; but as much 
Heat as the ſecond Marble acquires by that Cort:, ſo 
much Heat docs the firſt loſe. The Fire, by inf ating 
ittelf into Bodies, does then endeavour to ſpread there! 

in an equal Quantity on all Sides, and thereby man! lens 
its Fluidity to us. We may eaſily oblerve this in the 


Care we take to pour, from one Veſſel into another, Li- 


quors we hive a mind to coo}, by the Efflux of the Fire 
H 2 , | into 
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into the Subſtance of a Veſſel leſs warm than that we 
It is flill more obvious in the tempering of hot 
Metals. If we dip into cold Water the End of an Iron— 
bar made red hot in the Fire, Part of that Fire flows in- 
to the W-ter, which contains a leſs Quantity of it than 
the Iron. It dilates the Water, and makes it bubble and 
boil. The Out-lides of the Iron, left by the Fire, con- 


tract by the violent Shocks of the raging Water, which 


comprels them, and become harder than they were beſore. 
So that the Fire, which remains within the Thickgeſs of 
the Bar, has no longer 'the ſame Liberty to ſpread and 
flaw toward the End and the Sides; becauſe they are both 
con'r.Ctel ard harden'd; but above all, becaule it finds 
too many Cbſtacles in 4 Water violently heated, and 
full cf another Fire, Which repels it. The Fire then find- 
ing lels Reſtitirce in the Maſs and Lergth of the Bar than 
in the Out-lides of the temperd End, it ſoon recedes 
from it; it creeps to the oppoitite Extremity, and the Bar, 
hot as it was in tne Hard of the Workman, when he made 
the End of it red hot, ceaſes to burn, the Moment it is 


temper d. 


When, 1 fay, that the Fire penetrates Bodies after the 
2nner of Fluids, and that it ſpreads in an Equilibrium, 
1 mean, that it begins by doing there at leaſt what Water 
bes when it enters the Sand. It does not penetrate the 


Iaſſes of that Sand, but it lodges itſelf between the In- 


ierftices, which ſeparate them; and when it is either abun- 
dant or agitated, it may poſibly raiſe the Grains of Sand, 
and carry them with it a good Way, as though they allg 
war become fluid. Thus it is, that the common and mo- 
<Cr2te Fire heats all ſuch ſolid Bodies as Iron, Wood, and 
Stone are; it enters them without diſplacing the little 
Males, between which it enters: and when it ruſhes into 
{em with a greater Force, and in greater Plenty, it difh- 
rates, it melts, it calcines ; which in the main is ſtill no 
210: than diſuniting and carrying off. 

The Fire has the ſame Effet on ſuch Bodies as are, 
trom the fineneſs or roundneſs of their Particles, apt to be 
difunited, and with it form a more or leſs denſe Fluid. 
By its F,uidity it diſſolves Salt, melts the Ice, ſoftens the 


Wax, makes the Oil to flow, and hinders the Liguors 


It communicates to them its own Flui- 
dity, 


fem harder np. 
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The They of FIRE. 149 
dity, by keeping them in a State of Diſunioy, and by 
ſpreading, not indeed in the very Heart, but in the In- 
terſtices of their Moleculæ or little Maſſes. When the 
Fire has Activity enough to get from the Interſſices into 
the very Molecule of ſome Fluids, as of Wax, Tallow, 
Oil, Spirit of: Wine, or melted Brimſtone; there it tinds, 
as in ſo many Cells or ſmall Purſes. a hidden Fire, which 
they had the Power to retain. That ſecret Fre, joining 
with the external, acquires an extreme Violence. They 
are two Fires, which unite their Force; and then it is, that 
the Inflimmation becomes conſiderable, | 

The ſame Fluidity of the Fire affords 
us an eaſy Means to account how a Li- How Liquors 
quor, ſo full of Fire as Wine is, may ne- are cool d. 
vertheleſs be cool'd to ſuch a Degree, as 
to appear to us as cold as Ice. The ſecret Fire, which 
together with ſome other Principles makes up the Qua— 


lity and Strength of the Liquor, is therein temper'd and. 


ſtrictly bound or reſtrain'd by theſe Principles. Tt is as 
it were ſhut up and incloſed in Caſes, which are all- ty 
bridle or contain it in Spite of its Activiiy. This cſien- 
tial Fire is not in the Interſtices of the Wine, but in the 
Heart itſelf of the little Mafles that compoſe it; ard 
when the Liquor ſeems cool, notwithitanding that internal 
Fire, it is becauſe the Air of the Cellar, containing leſs 
Fire than the outward Air, ſheds a leſs Quantity of it 
through the Pores of the Glaſs in the Interſtices of the 
Liquor. If the ſame Wine afterwards grows hot in the 
Air, it is becauſe the Fire of the Air is a Fluid, which 
has a Tendency to enter into whatever 1s offer'd to it. 
And that heated Bottle ſhall cool again in cold Water; 


becauſe the Fluid of the Fire, which is in the Interſtices of 
the little Maſſes of the Wine, will not fail to ſpread, if 


poſſible, out of the Bottle, and to get into the Water, 


which is preſented to it. Now that Quantity of Fre, 


which is freely diilributed in ſo great a Bulk of Water, 
came from the Bottle. Wherefore the Liquor muſt then 
be much cooler than our Air, and our Blood. That 
Drink ſhall then, when it enters the Body, be very fit to 
be fill'd with the too abundant Fire, which troubles ard 
inflames the Blocd. It cauſes therein a Contraction, 
Which, if moderate, cannot but be wholeſome. Were it 

"= ms 2 eee, 
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ce ſſive, it would rob the Blood of the preateſt Part of 
the Fire, which makes it fluid; it would coagulate it, and 
choak up the Veſſels. 

When we have our Hand very cold, and apply it to 
the Heart, the Jatter does then experience a Cold, which 
contracts it; becau'e the Matter of the Fire does that 
Moment aburdanily flow from our Blood, and ſpreads in 
the Hand more eaſily than in our Cloaths, which contain 
and {top a great Quantity cf A'r and Fire between their 


"Threads 3 Whereas the Hand, void of that NY open: 


alh its Pores thereto. 

The Ice likewiſe is very fit to cool Wine, becauſe it 
contains almoſt no Fire at all. I ſay, almoſt none; for 
it 's not wholly deſtitute of it, ſince it evaporates, and in 
time leſſeps its Weight; which would not happen, did not 
the Fiie carry off a few Particles of Water from it. There- 
tie the Ice cools the Wire, not indeed by communica- 
tirg 29 it Cold, which is nothing, but by robbing it of a 
pert Part of the Fire, which lodged in the Pores of the 


wine, and which the Water does then receive into its 


63/94, Ic is on the Fluidity and Transfuſion of the Fite, 
that the Szlubrity of cco! Oyſters, of Radiſhes, Sallads 
and Betbs is ſounded, The Water of the Bath, and theſe 
Feed», as they contain but very little Fire, the more 
eazerly abſorb that, which devours us; whence proceeds 
that ſudden Sedateneſs of the Blood, which we experience 
almoſt equally from the Uſe of freſh Oyſters, and that of 
Bithing. As Phyſics ard Nature corcur to inform us 
of the Neceſſity of cooling our ordinary Drinks, in order 
to abſorb a Part of the Fire, which heats cur Blood ; in- 
ſtead of Ice, which is not always to be found, or the Uſe 
of which agrees not with all Stomachs, and which is de- 
Moy'd by the very Uſe we make of it, we may employ 
feveral Sorts, which being thrown into the cooling Ct- 
nero, make the Water almoſt as cold as Ice itſelf, by 
compreſſing between their Lamine what Fire they find 
ia th? Water, and thus occaſioning the Efflux of the Fire 
out of the Bottle, We may have the ſame Service from 


Sea Salt, and better ill from the Sal Ammoniac. As 
both theie Salts may be cry tal; zed at the Bottom of the 
VefT.l, by the Evaporation of the Water, their Services 
my be repeatk 4 ere, al Times ; ; ſo that the Expence is 
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not greater than that of the Ice. The Salt, which is ex- 
tracted from the Sea-weed, being almoſt of the Nature of 
the marine Salt, and extremely cheap, may ſupply the 
Place of all the reſt. It is a common Saying, that ex- 
tinguiſl'd Coals, or a few Bits of Brimſtone dipt into the 
Water, will cool it. They fay fo indeed; but Experience 
ſhews me the contrary. The Coals taken out of a Cellar 
might perhaps have ſome Effect that way; but that is a 
very ſorry Shift. 

No doubt you would be glad to conceive, how the Diſ. 
ſolution of Salt can render a Liquor colder. The molt ſa— 
tifaftory Account I can give you upon that Head is, that 
the Water having no other Action and Fluidity but what 
it receives from the Fire ſpreading in its Pores ; ſo ſoon a3 
that Action ſhall begin to communicate itſelf to the Salts, - 
and reduce them allo into Liquor, the Water neceſſarily 
loſes. by their Diviſion. It loles the more, becaute it is 
the Property ot Salt to impriſon the Fire clotely, and, 
as it were, to chain it up; and the Ground ct this 
is, that the little Laminæ of the Salt are more 1mpcnetra- 
ble by the Fire than any other Element, The Lois, which 
the Water ſuffers of that Fire, which is diſperſed and 
captivated between the Laminæ of the Salt, is ſo greet, 
that it oftentimes is follow'd by a perſect Congelation. 
Nay, a Handful of Salt and Snow mixt together, and 
applied on the Out-ſide of the Bottle, is ſufficient to 
rob the Water it contains of all its Fire, and to impriſon it 
ſo far as to make the Water of the Botile freeze. even in 
the Middle of the Summer. 

The cooling of Liquors leads us natu- 
rally enough to the looking into the Flui- The Origin of 
dity of the Fire for an Aniwer that may the Signs of 
ſatisfy to the Queition you have ſo often Cv9lucks. 
heard made at Table. What is that 
Cloud, which cold Wine never fails to ſpread on the Glaſs 
ſo ſoon as it is pour'd into it, ard which brings upon 
the Servants Reproaches, uleful perhaps, but oftentime 
undeſerved? It is the Cold of the Liquor, fay they, 
which thickens the ambient Air, ard turns it into Water. 
But how is. that conceivable ? If Cold is rothing, it can 
produce nothing. Beſides the Air is conſtantly Air ; 
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and all judicious Chy miſts agree, that Water never changes 
its Nature. 

Ihe Fire alone operates every Thing hexe, either by 
it's Preſence or Retreat. The Wine drawn out of a cool 
Cellar evidently contains much leſs Fire than the external 
Air heated by the Sun. The Fire whereof the Air is full, 
by an Effect of its Fluidity, ſtrives to get Admiſſion into 
every Place. It then enters through the Pores of the 
Dottle, and ſpreads in the Liquor, till it is thee in a per. 
fect Equilibrium, or in the fame Quantity as it is in the 


Air. Put we ſaw in another Place, that the Air is at any | 


time, and eſpecially in the Summer, full of evaporated 
and attenuated Particles of Water, which the Fire ſuſtains 
there, and which cannot be admitted where the Fire is. 

So ſoon as the Fire infinuates itſelf into the Bottle, the 
Air, and eſpecially the Water, which the Activity of the 
Fire ſuſtain'd, are abandon'd by it at the Entrance of the 
P2ſizges ; where they immediately thicken as a Fog, and 
afterwards gather into a Mals, which gutters down in 
ſinall Torrents on the Sides of the Bottle. The fame 
"Thing happens on the Out-ſide of the Glaſs, into which a 
coo! Liquor is ſuddenly pour'd. Let it be either Wine 
or Water, the Effect is equally the ſame; becauſe it pro- 
ceeds, not indeed from any Fire eſſential to the Liquor, 
or f om any Quality inherent therein, but from the Equi- 
librium of the external Fire, which ſpreads wherever it 
finds a free Place, which goes backwards and forwards in- 


to the Pores of the Glaſs, and of the Liquors, and which, 


by inſinuating ittelf from the Air into theſe Veſſels, lets 


thoſe Particles of Water, which it volatilized, fall on the 
If you empty your Glass of the 
coo! Liquor, then a cloud of Moiſture is form'd withir, 
as well as on the Out-f1de of the Glaſs 3 becauſe all, or 
nearly all, the Fire, that was in the Subſtance of the Glass, 
having fl»wn into the cool Liquor, that Liquor is no ſooner | 
Tenoved, but the Fire of the Air enters into the Thick- 
Bat as ſoon as 
the Fire of the Air ſhall have put itſelf in an Equilibrium, 
you will no 
When the Fire ceaſes | 
to enter into them, there is no longer any Fire, Which 


Out-fides of the Gha's, 


neſs of the Glaſs on both Sides at once. 


both in the Air and the Bottle, or the Gliſs, 
longer ſee. any Thing of this kind. 


abandons the aerial Water, which of Courſe ceaſes toge- 


ther. | 
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Let us trace this Mechaniſm, and the ratural I- 
ſects of the Fluidity of the Fire; in order, from this In- 
quiry, to find out the Solution of ſeveral Queſtions want- 
ing Explication. 

It is commonly ſaid, that the Marble, 
the Chalk, and ſquare Dytch Tiles attiact 


The Origin of 
the Moilitr:fs ef 
Marbles, Pave- 
ments, &c. 


the Moiſture. Having here Recourſe to 
Attraction, would be diſcourſing in the 
learned Strain on what we ſhould not un- 
derſtand. Theſe Matters do not attract, but only ſtop. 
the Water. They yield a ſree Paſſage to the Fire, which 
they refuſe to the Water by it divided. Whenever there 
is in the Air of an Apartment more Fire than in the 
Walls, that Fire endeavours to ſpread every where in an 
equa] Quantity. Now, it cannot enter the narrow Pores 
of the Marble, the Chalk and gl:z-d Earth, without 
leaving a thouland and a thouſand Particles of Water at, 
the Entrance of the Paiſiges, which ate too ſmall to ad- 
mit them. This Water will gather there fo far, as to 
form a ſenſible Coat of Moiſture. The Fire penetrates 
through, and gets away; but the Moiſture remains. It 
afterwards evaporates from off the Walls. Another Coat 
ſucceeds it, and takes the ſame Courſe. Theſe Vapours 
removing from the Walls, ſwim in the Apartment, juſt as 
we ſee them roll in the Air-pump, after the Air, which 
kept them rarined, has been exhauſted. They make the 
Air thick; they even may render it pernicious to the 
Health, when they ate over-abundant; and ftill more fo, 
when they mix it with the Salt-petre, which they carry off 
with them from the Foot of the Walls, whither it is ſent 
and extracted from the Urines, which penetrate the Earth; 
which never happens in an Apartment built on a Stone- 
arch. Tapeſtry hangings, on the contraiy, hair Stuffs, 
Fleeces, Skins dreſs'd with their Hair on, and even the 
Wood of Wainſcoats, of inlaid or of plain Floors, as they 
contain in their Fibres, and in their wider Pores, a very 
great Quantity of Air, the Fire, which is in Equilibrio in 
the Air of the Room, and in that of thoſe Fibres, cannot 
flow thereinto with the fame Liberty, ard meets in that 
Muh ntude of ſmall Particles of Air end Surfaces a greater 
Number of Obliacles to its Paſſage, than in the rarro\ 
Pores of the Mable. Among Woods, the mod compact, 
| I 5 * 
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as Box, always is colder than the moſt porous, as Cork, 
which retains a great deal of Air and Fire in its Pores. 


The fame Fluidity of the Fire moſt ſen. | 
The Origin of ſibly ſhews itſelf, in very cold Weather, on 


the Hoar frolt. the Glaſs-windows of our Apartments, 


as that it is poſſeſꝰd of. 


contain a great deal of Air, 
flow of through the moſt compact Texture of the Glass. 


windows, which contain neither Fire or any Water. It 
will diiperſe in the colder Maſs of the external Air, till 
there is an Equilibrium both in the external Air, and that | 


of the Room. The Fire, which goes out through the 
Window, leaves within, and at the Entrance of the Pores, 
the Particles of Water and Air, to which it was united, 


Theſe form a Cloud, which grows denſer in Proportion as 
At laſt the Quantity of Fire, which 


the Fire goes out. 
by little and little flows into the cold Air without, is 


ſo great, and that, which remains in the Maſs of Air with- | 


in the Room, becomes ſo very ſmal!, that it can no longer 
keep the Pariicles of Water, which are condenſed. on the 
Glaſs window, in a State of Fluidity. 

needs then freeze; ard really all the Particles of them 
fall one on the other by ſmall Parcels, or by Filaments 
much of the Nature of Snow, forming at random ſome 


ſeeming Folizges, according as their Weight, or the Im- 
preflion of the Air, has hurricd them to the Right or Left, 
and they are drawn near to each other in the Congelation. | 
This is what we call a Hoar-froſt or Ryme, which, as 


vou ſee, muſt be, and in Reality is, form'd on the Side of 


the Glaſs-windows next the Apartment, But as ſoan as 
the external Air ſhall acquire a greater Heat than within 


the Houſe, by endeavouring to ſpread from without in 
the Room, then the Moiſlure will appear on the Glaſs- 
Windows without; this we experience in every 
Thaw, In Conſequence of the ſame Fluidity of the 


Fic, when the Air, Which has been a long while cold 
| in 


| The Fire incloſed in the Air of a Room, 
neceſſerily ſpreads on every Side, if it be fluid. It muſt ! 
needs endeavour to get looſe, and plant itſelf wherever 
there is the leaſt Quantity of the ſame Element, and it } 
will make no Effort to flow into an Air already as hot 
It will therefore be ſtopt by the 
Weod, and more fo ſtill by the Tapeſtry-hanginge, which 
On the contrary, it wil 
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The Theory of FI RE. 155 
in large Halle, ſhall begin to become warm again, and 
the Fire penetrate in greater Quantity the Columns cf 
Stone, the Marble, and the Pictures; then the Moiſture 
ſhall hang on the Out-ſide of them, and flow down them 
in Streams. | 

From the ſame Cauſe proceeds the Thickening of our 
Breath, ſo far as to be ſenſible when the Weather becomes | 
cold and cloudy. The Efflux of the Fire from our Breath 
into the external Air, lets the moilt Particles of it fall one 
upon another; and they are the more ſenſible, when they 
meet in the Air with ſome others, which are an Obſtacle to 
them. 

The Thickening of our Breath on a 
Marble, a Glaſs, or any other very com- 
pact Body ; the Re. union, which is made 
of the Vapours of boiling Water under the Cover that 
ſtops them; the Condenſation of the Fumes of an Alembic, - 
when they adhere to the Jop, and contract in a Pipe tur- 
rounded with cold Water; the gathering of the De on a 
Glass or a Marble, rather than on a Cork or on Fir, ate 
again ſo many Operations wholly owing to the Fluid'ty of 
the Fire, and the Coarſeneſs of the Matters it ſuſtain'd. 
Theſe evaporated Matters would meet with a Reſiſtance, 
and be obliged to undergo a Conflict, did they meet with 
any Air or Fire lodged in the Pores cf the Cork, ard it: 
mote ſo, if they ſhould meet with a Cover red hot, and 
full of another Fire. They would he repelid thereby; 
but the Fire getting quietly BDoſe through the ſoralleit 
Pores of a cold Matble, of a Glaſs, of a Piece of Slate, 
or of Glaſs deſtitute of Heat and Air, there quits the 
Company of the watery Particles, which prove too gro:s 
for ſo narrow a Paſſige. Theſe Partieles tick thereto, 
without being able to proceed any farther. The Body 
that ſtops them is properiy a very line Seve, which gives 
Paſſage only to the Fire. Every Body knows that cold 
Meat hardens, when you warm it again in Water; and 
that, on the cortia'y, you may warm it without making 
it either hard or inſipid, by putting it into an earthen 
Pan well cover'd, and placed in an eaithen or cait iron 
Pot, in which Water is actually boiling, cal'd the vepo— 
rous Bath. The Fire irceſſantly railes from the bo:lng 


Di ſtill'd Waters, 


Liquor bubbles of Air and Water, which ſpread all row 6 


the 
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the earthen Pan, The Fire, which penetrates the Pores of 
it, gently warms the Meat already prepared ; but the Wa. 
ter it quits conGenſes under the earthen Pan, and thence 
gutters down in large Drops. 

Let us proceed, running over the other Experiments 
to prove the Fluidity of the Fire, and 118 Tendency to 
wards putting itſelf to a Level, and in Equilibrio, where. 
ver it can get Admittance. It is in order to ſhelter ug 
rom the Efforts of the File reſiding in the external Air 
and which is always ready to ſpread every where, that 
we in Summer-time oppole iis Paſſage by Curtains and 
Windo's ſhutters. What we get by this is not to free our- 
ſelves cf it entirely, but to experience much leis of it, and 


to breathe an Air colder than the Humours of our 
Bod y. | 


* It is becauſe the Fire, notwithſtanding all our Cau— | 


1 gets into our Apartments, thai it comes ard infinuates 
Ittelf to the very Bottom of our Cellars. Though they 


cem to us then to be very cool, they in Reality contain 


more Fire than they did in the Winter, when they ap- 
Pear d warm to us; ſince the Thermometer was then 
lower therein than it is in the Summer. 


caran | 
Pearances, Which ſeem contrary to Truth, convince us, if 


we d9 but conſider, that God has r 
: , egulated the Order of 
our Senſations, and the Notice he gives us of what paſſes | 


Without, not on the State of Things themſelves, but on 


the importance or Concern they may be of to us, and 


purely 68. they relate to curielvess We then in the Sum- 
mer Ppeiccive the Air of the Cellar, or of a Marble- Hal) 
very cool, not that it then is void of Fire, or that it con- 
tains leſs of it than in Winter; but becauſe that Fire be- 
172 much weaker than that of the external Air, which 
icorches us, we are inform'd by the #greeable Coolne!s 
that is perceived in low Places, or in the Liquors drawn 
out of them, that we have found a {ure Means of freeing 
Ourieives of a great Part of that exceſſive Fire, Which di- 
Jates and diſorders the Humouis of our Body. And the 


Alr of the Cellar, on the contrary, ſeems to us hot in 


3 . a . | . 
Winter, not that it then contains as much Fire as in 
| Summer- 


. ; * 
coli dy pod 2 and Vaults are indecd warm in Winter, and 


And theſe Ap. | 
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gummer- time, but becauie it contains a greater Quantity 
of it than that, which actually Floats in the external Air, 
which affects our Body, and may occaſion too great a 
Loſs. This variety of Appearances is perfectly like that 
which we experience, when having one hand very cold, 
and the other very hot, we dip them both into luke-warm 
Water. The Water ſhall ſeem very warm to the cold 
hand, into which it inſinuates its Fire; and very cold, 
on the contrary, to the warm hand, which it robs of its 
own. | | 

Having proved the Fluidity of the Fire, 

we have by that proved its Elaſticity, or The Elaſticity 
its natural Diſpoſition to {preaoing, and of the Fire. 
every way puſhing againſt what ſurrounds 

it; with this difference between it and the other Fluids, 
that Fluidity and Elaſticity are inherent and proper to it; 
whereas others perhaps receive that Activity from it. 
A Croud of other Proofs, which we daily have under our 
Eyes, more than ſufficiently convince us, that the Fire in- 
ceſſantly ſtrives to make itſelf a Paſſage every where, to 
dilate on all_ ſides, to ſpread all round, to proceed, to pe- 
netrate, to dillipate. Is there any thing that it cannot go 
through or diſſolve? But this ſo powerful Elaſticity does 
not always act in the ſame manner. There are even Caſes, 
in which it is no longer ſenſible, even in a very great 
Fire. We very often ſee the Fire rolling on itſelf, and 
without Fewel in Juted Veſſels, quietly getting looſe out of 
them, and to Appearance making no manner of Effort to 
break them. If the Strength is always the ſame, whence 
can this Diverſity proceed ? 

There are in Nature but three truly fluid Bodies known, 
and which, by their perpetual Activity, are the Principles 
of all Motion. I mean the Light, the Fire, and the 
Air. The Light is an univerſal Fluid, which extends to 
the very Stars; our Fire and our Air are two Fluids at- 
tach'd to the Earth for the ſervice of Alan, and ſpread 
round his Habitation. The Light is of uch prodigious 
Fineneſs, that it pervades ihe '[extures of ai} Bodies, and 
influences them only by help of the Fire, with which it 
is in an exact proportion. It puſhes the Fire, and is 
thereby reciprocally repel' d. It renders the Fire more 
act.ve, by communicating its Motion thereto; and the 

| | Fire 


7 
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Fire, troubled or forced out of its Equilibrium, 


> reciprg. | of the Effe 
cally acts upon the Light, and makes it ſhine. 


of 


But the into a gre 
Body of the Fire, though maſſier than the Light, is ve curface of 
too fine to be able of itſelf to diſplace the Maſſes of ter. Maſs bac 
reſtrial Bodies. It croſſes, without diſuniting them, It Proportio! 
gradually flows from, without breaking them. It every | the Air a 
Where finds Paſſages free enough to get looſe, without elf wit! 
making any Fracture. But by the Shape of its Particles be ſent | 
it keeps an exact Medium between the Light and the degree o 
Air. And as the Air is a maſſier fluid than the Fire, its Coals, Sh 
Union with the Air makes it already more capable of meets wit 
acting upon the Bodies it would only have grazed upon, Wl Kitchens 
or have penetrated without Oppoſition, The Fire, in it- The I 
ſe}f full of Activity, borrows a double Acceleration, and WW cheats © 
. conſequently a double Force, both from the Impulſion ſipated 
of the Light, and the Spring of the Air let looſe « gut if t 
gainſt it. Ra by that 
Fire borrows many powerful] Helps beſides from the and eve 
other Fluids, ſuch as Oil, Mercury, Salt, and Water, MW mer ma 
But it is aſſiſted by them in a very different Manner, Wl force ki: 
Theſe Elements have only borrœw'd Fluidity, They are dry ing 
elaſtic, or inclined to dilate only in proportion to the three I: 
Quantity of Fire they receive into their Pores ; ſince they a large 
coagulate or freeze by the Efflux of the Fire. When ing fror 
they are added to the Fire, they properly add nothirg % Adtivit 
its Quickneſs; but it is not to te imagined how much We 
they contribute to render its Action terrible, and full cf chaniſr 
Force. The Oil ſupplies the Fire it is thrown into with Veſſel 
another very plentifu! Fire, and a Multitude of Bubbles cf having 
Air it retain'd captive in its I tile Maftes. It is an eaſy Orific 
Matter to ob erve the Conſequences cf it. Oil is the true this V 
Fewel of Fire. Mercurv, Salt, and Water, may im- late th 
priſon and urround the Fire, and render it of no force; throus 
but if that Fire comes to increaſe its Quantity and Ce- teratic 
leritv, it is then the more dreadfu!, becrau'e it acts it Con- throu! 
cert with thois Elements, and drives before it Mes hot, 
capable of barring ''s P ſſage, and which will kelp it to contr 
overthrow every thing; whereas, without the Oppoſition degre 
of their Surfaces, the Fire would be diiperſed through a Porti 
greater Space, or flow out through a greater Number of with 
Pores, and thus remain without Effet. It is the Proporti- the ( 
on of the elementary Parts, which makes the Variety Mea 
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of the Effects of the ſame Power. Throw the ſmalleſt Flint 
into a great Fire, the Fire and Air, which encompaſs the 
surface of it, have not Power enough to throw you that 


139 


Maſs back. Do but pour Water into a great Fire ; the 

Proportion between the little Maſſes of Water and thoſe of 

the Air animated by the Fire is ſuch, that the Water, in 

itfelf without Activity and Reſiſtance, ſhall on a ſudden 

de ſent back and repell'd with a prodigious force and 

degree of Expanſion, It hurries away with it Aſhes, 

Coals, Shards of Pots, Bricks, Stones, and whatever it 

meets with, and oftentimes produces very ſad Accidents in 
Kitchens. | ; 

The Fire and the Air, which exhale from Hay or from 
Cheafs of Corn newly put together in a Rick, are diſ- 
ſipated without any Danger, if the whole be well dried, 
But if the Heap be moiſt, the Fire and the Air ſtop'd 
by that Moiſture, heat it ſo far as to penetrate and rot, 
and even ſometimes ſo far as to fire the Rick. The Far- 
mer may prevent this Miſchief, When rainy Seaſons 
force him to houſe his Harveſt without an Opportunity of 
drying it, he places in the Middle of the Rick two or 
three large Faggots of Thorns, and by that Means leaves 
a large Space, to which the Fire and Exhalations com- 
ing from all ſides dilate, and thus loſe all their Force and 
Activity. | | 

We ſhall find the Proofs of a like Me- 
chaniſm in the Zolipyle. It is a ſmall 
Veſſel of Braſs of the Form of a Pear, | 
having towards its Point a ſmall crooked Pipe, with an 
Orifice of about the twentie:h Part of a Line. When 
this Veſſel is put on a very quick Fire, the Fire ſhall di- 
Jate the Air within. It ſhall go backwards and forwards 
through the Pores of the Pear, without any fernble Al- 
teration 3 becruſe the Air it drives away finds a Vent 
through the O:ifice of the Pipe. It that Pear, being red 
hot, be dip'd into the Water, the dilated Air therein 
contracts on the Approach of the Water, The Veſſel by 
degrees is fill'd with Water ard Ai: by pretty 1 ear equal 
Portions. Now, again, put the Zolpyle on the Coal, 
with the ſmall End of it dippirg owards the Fire, and 
the Orifice of the Gulle: turn'd upwards, which by this 


Means the Water fills without flowing out. So toon 
the 
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the Fire is clear, tuat Element, which ſeem'd not to a& 
on the Inſide of the Pear when it was without Water, 
and nothing to confine it, begins by dilating the Air there, 
The Air unbends all its Springs againſt the Water, which 


ſurrounds it. This, though by Nature void of Activity, 


being ſtrongly puſh'd every way, and at the ſame ime 
confined by the Sides of the Veſſel, finds no other I ſſue 
but the ſmall Vent of the Gullet, towards which, a'l the 
Fury of the Fire and the Air, and of Courſe that of the 
Water, turns and centers. The Water guſhes out of it, 


notwichſtanding the Smallneſs of the Vent, and the Re. 


ſiſtance of the external Air, and ruſhes forward to the Di- 
ſtance of fif een or tweniy Foot. In this manner the 
Fire, which burns, and is kept quiet under a Heap of 
Aſhes, by the Liberty, which a thouſand little Paſſages 


leave it of getting out into the Air, and of borrowing | 


ſome Aſſiſtance therefrom ; that Fire, I fay, when it re— 
ceives a few Drops of Water round it, dilates them, lifts 
them up, ard with them the Coals and Cinders. For 


this Reaſon it is, that the ſubterranean Fire, which, if | 


alone, would roll round or through a ſmall Flint without 
diſplacing it, being join'd to the Air and Water, lifts 
enormous Maſſes, ſhakes whole Regions, pierces the 
Ground, maxes Rocks mount into the Air, and over- 
throws whole Mountains. A Simile will bring this to a 
ſufficient Degree of Evidence. | 
A Croud of Boys ice at a diſtance Fruits that Dok very 
well. To fee and covet them, is with them ore and 
the ſame Thing. They fift of all ſurvey all round a- 
bout. Not a Soul to trouble them. But a Hedge parts 
them from the Object of their Deſites. How is this 
Barrier to be got over? In vain do they apply their Hands 
and Sticks to the Hedge; the Sticks go through; their 
Hands a e ſeratch'd; Tears flow, and nothing has as yet 
been removed. They perceive a Harrow raiſed againſt the 
Hedge; and by the Advice of the belt Genius among 
them, hey all in concert apply their Sticks sgainſt the 
Bars that join the Pieces of the Harrow. They work ſo 
hard with heir Feet, their Arms, and the whole Weight 
of their Bedies bezring againſt the Sticks, that all thee 
little Forces united, which were of no Effect when they 
could act but in a firge Point, now puſhing againit the 
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fledge by the whole Breadth of the Harrow all at once, 
they make a Breach in the Hedge, and go a plundering 


WM without Controul. 


The Harrow gives theſe Children no manner of Strength, 
but it unites and improves Forces, which being diſunited 
were render'd unpowerful. So when the Fire, aſſiſted by 
the Air, drives before it Surfaces of hard or maſſy Ele- 
ments, ſuch as Salt, and Water, which cannot be ad- 
mitted through the Apertures, that would yield a Paſſage 
to the Fire, then does it make the molt horrid and 
dreadful Havock, and overthrows, bruiſes or ſcatters 
by that means, what it would have fingly gone through, 
by a ſteady Efflux, and without dame ging any Thing. 

'Therefore, though the Elaſticity of the Fire be not al- 
ways ſenſible, vet it is always effective, and it is from that 
Elaſticity modified or aſſiſted by the other Elements, that 
we may deduce the ſeveral] Actions of Fire. Let us collect 
l we faid about it, and form a fort of Dictionary of it, 
that may the better unravel the Whole, and fix it in Me- 
mory. The Actions of the Fire are to kindle, to in- 
creaſe, to ſmoak, to ſhine, to blaze, to crackle, to 
ſparkle, to aſcend, to evaporate, to blacken, to dry, 
to melt, to vitrify, to calcine, and to be ex:in- 
guiſh'd. 8 

The Fire Tindles. Not that it takes Birth 
where it did not exi; but becauſe it The Dictionary 
eathers and becomes active where it was of Fuc, 
at reſt, and by a borrow'd Help becomes 7 


victorious wheie it was chain'd up. 


The Fire incresſes, either in Quantity or Celerity, or 
both ways at once ; and that by hve principal Mears. 
1. By the Impulſion of the Light, eſpecially when its 
Rays are collected in one and the ſame Point, or on the 
fame Parcel of Fire. 2. By the Impulſion of the Springs 
of the Air, eſpecially when they tend to the ſame Place. 
3. By the Affluence of the Oil and cf the Fire contain'd 
in freſh Air. 4. By ihe JuiCtion of the Fires contain'd 
ia combullible Matter, and eſpecially in olly Juices. 
5. By the Narrownefs of the Space, within which a great 


Quantity of Fire is confined and accelerated between Sur- 
faces of Water and Salt. 


It 
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It noa, by carrying off the Waters and other Parti. 
eles, which it is capable of raiſing, and among which it 
is enveloped, being in too little a Quantity to incompaſt 
and over power them, ſo far as to ſtrike immediately again 
the Body of the Light. The Smoak is ſo full of Füe, 
and it is ſo very true that the Fire forces it upwards in 
ſpite of its Weight, that if you pour Water on a burn. 
ing Log, you run the riſk of ſcalding your Hand, in pal. 
Ang it through the Vortex of Smoak that riſes from it. | 

The Fire ares, when it is ſtop'd within a narrow 
Space by a ſmall Quantity of Particles of Water, taken 
from the combuſſible Matters, and 1s there accelerated by 


the repeated ſhocks of the ſprings of the Air. A moderate | 
of Water, and Oil, properly is the | 
Therefore the Coal, that have loſt al. 
moſt all their Moiſture, yield little or no Flame at all; 


Moiſture made up 
Grund ol Flame. 


and if the Fire of the Flame is the ſtrongeſt of Fires, it is 


becauſe each Particle of Fire being barr'd by as many | 


Particles of Water, their Vortices become the more rapid, 
and act the more violenily, by the Help of the Surfaces 
of the Water, and by dilating leſs. 
to think, that it is this exact Meaſure of Water incloſed 


together with the Fire in all oily Juices, that makes up 
the Flame cf Sulphur, Wax, 'lallow, Fat, and Oils? 


The Analyſts, which finds that Water again in them, 
leaves us no Room to doubt of the wonderful Caution, 
Which has for our Sake been lodged in the Cells of Oil, 
Principles ſo different from one another, and has render'd 
them ſo very active and powerful, by the exact Proportion 
of their reſpective Quantities, Bat the Water and Fire of 
the Oils, when dilingaged by an external Fire, and all 
forts of Flames in general, acquire a new Degree of force, 


when the Air joins. to them by its Agitation and conſtant 


Renewal. We need not, in order to convince ourſelves of 
this, have recourſe to the prodigious Force, which a per- 
petual Blalt always directed to the ſame Point, gives 0 
the Lamp of an Erame ler. The Uſe of our common 
| Bellows is ſufficient to inform us, that the Fire, ſtrengthen'd 
by the ſhocks of the Air towards a ſmall Maſs cf Fire, 
ſpreads through, and in all the Outlides of the Particles 
of Water, and of other Elements, which it carries off 
from the combuſtible Matters, and by ſhewing itſelf, 2 
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em from being ſeen; whereas that Brightneſs ceaſes, 
hen the Multitude of the aqueous Particles is too abun- 
unt, and when the Fire incloſed within the Maſſes of 
Mmoak, Which it drives away, does no longer act immedi- 
jely on the Body of the Light. 
Smoak is a Flame begun, and the one is fo little dif- 
tent from the other, that the leaſt Increaſe, either of the 
Quantity, or of the Celerity of the Fire, is ſufficient to 
urn the Smoak into Flame. If you bring a Wax-candle 
uſt put out, near another that is lighted, holding the 
moaking Snuff a little lower than that on Fire; ſo ſoon 
s the Smoak of the firit, carried by the flow of the 
lir, ſhall touch the Flame of the other, the Flame 
jill ſpread both without and within that Smoak, and 
ep as it were into it, deſcending towards the 
xtinguiſh'd Match, which it will immediately light a- 
nin. 5 
he Fire ſhines without either Smoak or Blaze, when 
t finds in the Body it conſumes few or no aqueous Parti- 
des that ſtop it; ſo that it flows off, and is more eaſily 
liſperſed. That Brightneſs, free fom Smoak and Flame, 
» obſerved in all combuſtible Matters, after they are 
reduced to a Coal by the Diſſi pation of their Moiſture. 
The Flame therefore is properly nothing but a middling 
lind of Smoak, on which the Fiie prevails, notwithſtand- 
ing the perpetual Oi poſition of the Water that flops it. 
For this Reaſon it is, that the Fire of a Forge becomes 
ſo very bright, when after it has been contraſted and 
damp'd by the Water of the whiſp, it gets the better, and 
carries off thit Water. For the ſame Reaſon, when the 
Fire ſeizes on a Tun of Oil, or ſome other Mais of fat 
or oily Juices, if ſome unexperienced Hand happens to 
pour Water upon it in order to put it out, the Fire, in— 
lead of beirg thereby abſorb'd, divides and overpowers 
i, with an Expanſion of Deflagration extremely bright, 
and capable of firing every thing in the Neighbourhood 
thereof. 5 

The Fire crac#/es, when it violently lets looſe ſome 
Particles of Air imprifon'd between Laminz of Salt. 
There it does in little, what it does with a great Noiſe 
in Gun- powder, and in the P4/vis fulmi naus. 


It 
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It parkles, when it is ſtrong enough to diſperſe ſome 
ſmall Parcels of the combuſtible Matter wherein it is in. 
cloſed. Such are the Parcels of pounded Coal it fue. 
ceſſively caules to iſſue out of a Squib or Rocket. 

The Fire riſes, or always.tends to that Direction. For 
though it violently fpreads on all ſides, and gets to the 
Bottom, as well as the Sides of the Bodies it conſumes, 


when compoled of many very elaſtic Vortices, and affiſted 


by the Elaſticity of the Air, it has beſides a natural an] 
ſenſible Tendency to go off from the Earth, let that Ten. 
dency be look'd upon as the primitive Impreſſion of him, 


who made every Thing as he pleaſed, or as only the Re. 


ſult of leſs Heavineſs 3. whence it happens that the maſiier 
Bodies place themſelves below it. tlowever, that Effort, 
which the Fire makes to get above, carri-s along with it 
the Matters it has divided, with all the Air it has either 
unbent or dilared. Ihe Parcels of Water, of Tallow, or 
Wax, and the heated Air ſpreading upwards, make a more 
remote and more conttacted Air, which is always charged 
wich a little Water, to return on every fide the Flame, 
The Sprirg of it being briſker, that Reflux of Air is the 
chief Fewel of the Fire, both from the Conſtraint it is re- 
tain'd in, and the perpetual Supply of the Water it tuſtaing, 
and of the Oils, which the Water carries every where upon 
its Globu'es. | 

The Fire blactens what it has not the Force of either 
conſuming or celtroying. When it has driven off all the 
 Moiliure of a Piece of Wood, it circulates in a thouland 
and a.thouſand Ways through the Texture it cannot divide; 
and when it is diſſipated, the Wood is then pierced with 
ſo many Holes, thai the Light is therein abſorbed, and 
no Part of it is beaten back by Reflexion, but that which 
is neceſſary to render the form of that Body viſiile, in 
which the black Colour conſiſts. A learned Eng/i/hman *, 
famous for his Application in perfecting Microſcopez, 
Judging of the Quantity of the great Pores, which the 
Surface of a Coal an Inch in Diameter contain'd, by the 
Number he could reckon in the eigbteenth Part of an 
Inch, found that that Diameter contain'd above. ſeven 
millions ſeven hundred and eighty thouſand. What mult 


then 


* Hooke's Micrography. 
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hen be the Number of the imperceptible Pores, and 
what a vaſt Diſſipation muſt the Light ſuffer in ſo many 
apertures? | 

The Fire eraporates, or cauſes the Moiſture it meets 
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with to evaporate. When it has Strength enough to 
jurry with it the little Maſſes of Water that oppoſe its 
Motion, it fills the Air with them, and diſperſes them to 
Diltances far ſuperior to the Region of the Clouds. The 
whole Space, from the Top of the Atmoſphere down to 
de Earth, is full of theſe Bubbles of Water. The Light, 
the Fire, the Air, and the Water, are evidently one with- 
in another, exerciſe each of them its proper Action, with- 
out Damage to each other, and, contrary to Imagination, 
work in Concert for the Service of the Earth. 

The Fire dries and hardens all thoſe Bodies, the Moiſture 
of which it evaporates; but it performs this Operation 
only by the Aſſiua ce of the Air. Wherefore a ſharp Wind 


[in a Manner dries and burns as Fire does; becauſe by 


arrying away the Water in its Courſe, it contributes to 
daw again near each other, and to harden the Particles 
of the Surface, which the Water quits. The Froſt alſo 
hardens; but in a very different Manner. It does it, not 
by carrying away, but by contracting the Water by the 
Efflux of the Fire. And when this Contraction of the 
Fluids happens in the Body either of Plants or of Animals, 
it compreſles, it torments ard breaks there the little Veſ- 
ſels neceſſary for the Nutrition; whence it happens, that 
a Leaf, which has deen frozen, having no more its Veſſels 
placed as before, rots at the Thaw. And if the Sun ſhines 
thereupon, and draws off all the Moiſture of the rotten 
Leaf, the Texture of it is totally deſtroy'd, and it is no 
more than a Quantity of Dull. | 

The Fire makes fluid, or puts into a State of Fuſion, the 
Water, the Oil, all the oily Juices, and generally all 
Metals. It in ſome Sort communicates its Nature to 
them; ſince it puts them in a State of Fluidity, and its 


communicating that Quality to them, rather than to the 


other Bodies, is, becauſe being more ſimple, and made up 
of uniform Particles, they are the more proper to retain 
it in their Interſtices wherein it whirls, diſplacing theſe 
little Maſſes, and making them tumble one upon another, 
Which ſeems the truer, becauſe when it fpreads therein 

n 
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in a greater Quantity, or with a greater Violence, j 
makes way through, ſcatters them, and makes them od 
porate. Thus it exalts and refines Salt, Mercury, Lead 
— all aer 1 ſince Gold itſelf, weighty as it is, infer, 
ibly is diſperſed in a great Fire, and it proves a 
a loſt ſomething. F | Spas length i 
The Fire witrifies and calcines. Tt vitrifies what i 
Sand, and calcines what is Earth or true Soil. The Dl Texture 
verſity of theſe Operations does not proceed from the Fire Maſs of 
whoſe Action. is always the ſame, but from the Nature of Aduvity - 
the Matters, on which it acts; and if we ſee it in the ſame ! Return. 
Maſs of Mineral oftentimes diſcharging the three Functiog ! contind 
of melting, calcining, and vitrifying, it is becauſe it x nd the | 
once finds metallic Particles to melt, Sands to vitrify, and From 
Earth to calcine. The Fire produces nothing there, bu MW bre 7%! 
it diſplays what was therein, and will never cauſe tie which b 
Metal to become Earth, or the Sand to turn into Aſtes Truth 
or the Aſhes to be tranſmuted into Metal. Theſe Thing; | in, M9" 
may be united or ſeparated. One may predominate over {M Man an 
the others; and the whole may flux and be carry'd away lation 
with the melted Metal. The Sand may envelope both ealy to 
Earth and Metal in a Vitrification that hides them; bu: MW the &27 
each of them invariably keeps its own Nature; and it thing b 
in many chymical Operations “ ſome certain Matters be. toward 
come much heavier, by paſſing through the Fire, it is no: Earth, 
at all becauſe the Fire or the Air are converted into theſe the Fi. 
Matters, but becauſe they incorporate with them Maſſes ſame | 
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of Water or of Salt, and more particularly oily Juices, which 
wherewith the Air and the combuſtible Matters are im- een 
pregnated. the St 
The Fire itſelf, when it goes out, (and this is the laſt mirab 
of its Actions remaining to be explain'd } the Fire, I fay, is ticulat 
then neither dead or deftroy'd. It ſcat'ers; it is diſpericd - Mind 
it does no longer act as it did before, but is ſtill what it Piece, 
was in all Reſpects. Have you a Mind to extinguith it in than 
a burning Log? You mult abſorb that Fire by a Quantity ROS 
of Water ſuperior to it. It is no longer in the Log; bat H 
it wholly ſubſiſts in the Water, which it raiſes into a | ſhew 
Fume. Would you extinguiſh it in a Charcoab-pit, where Effor 
It burns the Wood abandon'd to its Fury under a Heap ful a 
| of BW the 

Y cal 


* See Boyle, de Pouderabilitate Flamma, 
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of the Earth, and which it devours by the Aſſiſtance of # 
few Holes, through which it is ſupply'd with Air, in order 
to renew it, and keep it up conſtantly in the Wood? You 
need only flop the ſaid Holes, whereby you rob it of all 
Correſpondence with the Air. As ſoon as it is dellitute of 
the Company of that groſs Element that gave it Strength, 
and with the Denfity whereof it violenily ſhock'd the 
Texture of the Wood, it immediately gets through the 
Maſs of Earth, that cover'd tle Coals. It has no more 
Aftivity ; becauſe it ſpreads and gets away without any 
Return, But it is in its Diſperſion all that it was, when 
z continual Flow of freſh Air repel'd and nouriſh'd it in one 
and the ſame Place. 

From all theſe Facts, Sir, which I have thus united be- 
fore your Eyes, and trom an infinite Number of others, 
which Experience will afford you every Day, there reſults 
a Truth, which 1 take to be capital in Phyſics, as well as 
in Moral Philoſophy ; viz. that God has put between 
Man and all the Objects around him, ſuch an evident Re- 
lation of Uſefulneis, and an Appointment of Services lo 


ealy to be diſcern'd, that in the Heaven, as well as on 


the Earth, the Spectacle of Nature (ſpeaks to him of no- 
thing but the tender Regard and Affection of his Creator 
towards him. Every where between the Heaven and the 
Earth, between the Light and the Atmoſphere, between 
the Fire or the other Elements and Man, we obſerve the 
ame Unity of Intention, and the ſame Correſpondence, 
which we remark between our Appetite and our Food, be- 
tween our Tezth, which grind and faſhion our Meats, and 
the Stomach that digeſts them. Phyſics are then an ad- 
mirable School of Piety ; and all the Sciences of any par- 
ticular Purport may become ſo many Informations to the. 
Mind; fince in the admirable Artifice of each individual 
Piece, there is nothing, which we more evidently Qitccrn, 
than a conſtant Intention in the Creator, of being every 

way beneficial to us. | 
Hitherto we have beſtow'd our Attention on only what 
ſhews itſelf apparently, and on what requires no great 
Effort to be apprehended and conceived. But this fo uie- 
ful and fo affecting Science contains ſome other Particulars, 
the Diſcovery of which muſt needs have required a great 
deal of Time and Trouble. Initead of informing you of 
then 
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them in « ſcholaſtic Manner, and by abſtruſe Arguments, 
let us here borrow the aſſiſtance and charms of Hiſtory. 
Let us from Age to Age trace Men in all their ſeveral wants, 
and the Works of great Men, in the Endeavours they 
have made to be of Service to Mankind. Let us, in 2 
Series of hiſtorical Dialogues, examine firſt, what Ex. 
perience has procured us, on the Certainty of which we 
may depend, and then what Benefit may be drawn from 
the Syſtems of Philoſophers. This Method of ſtudying 
Phyſics will be more to your liking ; ard methinks I muſt 
not here heſitate about confining your Mind to a didattic 
Order, or ſuiting my Method to your Inclinations. 

The whole Survey of Nature has already convinced you, 
that all the Parts, which compoſe it, are the Wok c a 
fingle Intention, which created, united, fitted them up, 
and made them relative and concurrent to one and the {ame 
End. Let us now fee in the Hiſtory of the Study, which 
Man has m-de of tnem, how far the Progreſs is carried. 
Let us enrich our ſelves with their Labours. This Hiſtory, WM. 
by informing us of many particular and practical Tru hs, 
may facilitate to us the Clearing and Solution of an im- 
portant Queiiion, viz. whether the Diſcoveries, made by 
Men in fix thouſand Years paſt, give us any Room to 
think, that one ever might arrive at knowing the Grourd- 
work, and Nature of what ſurround us, or to think, that 
God granted us no more Light and Knowledge than wha: 
is ſufficient to rule our Minds, and ſupply our Hands with 
proper Employment. 


SpeTactt | 


ments, 
liſtory. 
* 
3 they Yo = 
a Speftacle de la Nature. 
ch we | 

n from 
ud ying 
I muſt 
idattic 


THE 
SEQUEL 
OF THE 
FOURTH VOLUME. 


d you, 
k cf 2 

m up, 

e {ame 
Which 
arried. 
Liſtory, | 
ru hs, 
in im- 
ade by 
om to 
rour.d- 
k, that 
What 
S with 


CONTAINING THE 


HISTORY 


EXPERIMENTAL P H YSICS. 


7 2c? | Vo L, IV. 1 


2 


NA OF THE WORLD 


8 


Ter nnr 


, 
OL FH 


I (! | nee. | are” 


— 


Plate > Vl IF. pag. t 


— — 


4 ae 
2 

E 

— 


V 


* ANU _ — - 
£ a _ ©. — 
| "Þ | 
= — ; : = 
/ & c y 4 40 a A 1 IX «= of 5 I fs = & 
1 — 
/ 
— = 
— 
n | 
| F1 
| ** Saas 
. 50 * 


4 


(171) 


ExrRIMENTAL PHYSICS. 


Ws 


— 


The Invention of the L OD IA C. 


DIALOGUE I. 


ST RONO MV, or that Part of Phyſics em- 1 
ploy'd about regulating the Order of our Days i 

1 dy the Inſpection of the Heavens, as being the | 
© molt neceilary, was allo the firit cultivated. When 
Noab's Children had quitted the Rock of the Gorayar, 
and begun to form a numerous Nation in the wide 
Plains of S2inar, the Neceſſity of providing for their 
Food, and that of their Flocks and Herds, obliged them 
to go a good Way from each other. But though they 
knew that God had deſign'd them to re-people the Earth, 
they obſtinately reſolved to keep all together; and leſt 
they ſhould be obliged to diſperſe, they began to build a 
City, and a Tower fo very high, that it might be ſeen 
at a vaſt Diſtance, and ierve as a Signal to gather them- 
ſelves again together. From that Time the unavoidable 
+ I 2 Necelity 


OP I 
_—_— 


The Hebrew has it thus. Let us make us à Signal, 
(Shem) /e/? wwe ſhould be diſperſed through every Region. Ihe 
Word (Shem) has produced o5uaz and onueior, which in 
Greek equally ſignify a Mark, a Sign, or a Name. But 
thoſe, who tranſlated it /et us mate us 4 Name, let us 
render our Name famous, were forced to put Antiquam in- 
itead of (Pen) Ne forte, and to tranſlite it in theſe Words; 
9e forè be be ſeparated on all Sides. Which does no longer 
agree with the original Text, nor expreſs the Undertakiog, 
which was directſy oppoſite to God's Purpoſe, z. do re- 
People all the Earth by the Family of Ma. 
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Neceſſity of ordering the Affairs of Mankind, and of 


jettling che Times for the Operations of Huſbandry, ob- 


liged them to agree'upon ſome convenient Regulations, and 
a certain Method of meaſuring and calculating of Time, 
They. molt naturally made uſe of the periodical Revo- 
lutions, which they oblerved in the Heavens. The Re- 
tun of the ſame Motions, and the Renewal of the ſame 
Phenomena wete inſenſibly pitch'd on, as the moſt fi: 
Terms to fx Expirations, or to mark out the Times ot 
plowing and ſowing,” becauſe the Returns were regular, and 
befides, obvious to every Eye. 
The plaineſt Meaſure of Time they 
The Moon the could employ at firſt was that, which the 
bet Rule of Moon offer d them. By every Day 
Mankind. changing very ſenlibly che Place of both 
5 its Riſing and Settipg, by varying its 
Form from Day to Day, and by beginning afterwards a 
new Order of Changes intirely like it at once became a 
public Rule, and afforded them an eaſy kind of Reckoning. 
'Fney might date either from the New or the full Moon, 
or from ſuch or ſuch a Quarter. They might tack ſeveral 
Quarters together, or as many complete Lunations as they 
thought fit. Thus without the Help of Almanacks or of 
Writing, every Body could find in the Heavens a Warn- 
ing or Memento of what he had to do. All Families, 
however remote, gather'd together without Miſtake at the 
appointed Term; and inſlead of meaſuring Time by a 
Number of Days, which their Reſemblance might con- 
found, or the Series or Sequel of which, once loſt, could 
not be again found, they were exempted from all Cares 
that Way, by referring the ſhort and long Durations to the 
Courle ot the Moon, which ſhew'd them from one Day 
to another, by a new Sign, what Time was already expired 
. from the Beginning of one Term, and what Iime remain'd 
till the following, | 
The firſt Men, affected by the Conſideration of the 
twofold Service the Moon did them, by enlightening the 
Night, and by regulating all Mankind, conlecrated the 
Uſe they made of its Phaſes by a Holiday or Fealt, which 


they ſolemnized at every Time of its Renewal. The 


Neomenia ſerved in a plain and commodious Manner to 
= . regulate 
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regulate the publick Exerciſe of their Devotion. But if 


they regularly gather'd together to make their Sacrifices, 
and lovingly to viſit each other at the Return of every 
new Moon, that Worfhip and thoſe Holidays were no 
way relative to the Moon itſelf. God was the Object bf 


them; and the Moon had no other Share therein, but that 


of putting Men in mind of celebrating them. 

The Stars had not as yet received the Names they now 
go by. Without taking Notice of the ſeveral Conſlela- 
tions, under which the Moon is ſuceeſſively placed withm - 
the Spice of its monthly Courſe, Men were conten ed 
with only determining its Progreſs, by the Vatiety of its 
Appearances; and inſtead of employing Calculations, as 
has been fince done, to mark out the preciſe Inſtant of its 
having over-taken the Sun a-new, under which it had 
paſs'd nine and twenty Days before; the Aſtionomy f 
thoſe Times was contented with the bate l'ehimony ot the 
Eyes, and they reckon'd the New Moon from the Day it 
could be perceived. It was in order to get Intelligence of 
it, without Hindrance, that they aſſembled and met to- 
ge her in high Places, or in Deſarts remote from the Ha- 
bitations of Men; that no Obſtacle or any thing might 
ſcreen the Horizon from them. When the Creſcent had 
once been ſeen, they ſolemnized the Neomenia, or the 
Sacrifice of the new Moon, which was ſucceeded by a 
Repaſt, where all the Families chearfully, and with Sim- 
plicity and Candour, eat what had been offer'd to God, 
and confecrated by Prayer. When any notable Event 
occaſion'd the Inſtitution of ſome annual Feaſt, they very 
often join'd it to the Neomenia, which was the uſual Day 
of Aſſembly. The new Moons, which concur'd with 
the Renewal of Seaſons, and to which our four Ember- 
weeks do ſtill correſpond, were the molt folemr of all. 


That Cuſtom of meeting together in high Places or in 


Deſarts, that of keeping the new Phaſis, that of celebrat- - 
ing the Neomenia by a Sacrifice and by Prayers, in parti- 
cular, the Solemnity of the new Moon, which concur'd 


with the Sowing, or follow'd the entire gathering of the 


Fruits of the Earth; finally, the Repaſt and the Songs, 
which came after the Sacrifice, are Uſes, all of which 
were, from this common Source of Mankind, handetl 
down to all the Nations of- the Univerſe. All theſe Cu- 

3 Þ ſtoms 


” 
Ce rene ee — —— — — 


,,, rv — k 5 Mie @E 4 > 


174 DIALOGUE I. 


ſtoms we find again among the Hebrews *, the Egyptian, 
end the Aratians ||, from whom they, together with 
Matometija, were deliver'd down to the Per/jans J and 
the 7%, d. The ſame Uſages were common to the 
Greets ** and the Romans Ar, to our Fore-fathers the 
Cay. , and to Nations, which had no manner of Com- 
MV.CaHOn WIth each other. They were found again a. 


m1 the Charybs, and ſome other American Nations tt. 


> ripture abounds with Facts, which evidently prove, that 
ttc Cuitom of ſacrificing on high Places was ellabliſh'd a- 
meg the Hebrews as well as the other Nations, even before 


the Law, and that it even ſubſiſled in ae! fince, and in 


jpite of the Law. The Law itſelf teſtifies its Antiquity, by 
lotbidding it, as capable of imparirg the Unity of the 
Worſiep. That of the Neomenia, as antient and univer ! 

| | 5 as 


— ———Hw —— 


— — 


* The Requeſt, which the Hebrews made to go and fa. 


crifce in the Deſarts, did not ſurprize Pharoah. It was an 
univerſal Practice. As to the high Places, and the Neome- 
nia, ſee 1 Kings ix. & xx, &c. paſſim in teta Script. Ho- 
ratii Serm. L. 1. Sat. q, triceſima Sabbata, the Fealt of the 
thirtieth Day. It is the Neomenia, which comes again af- 
ter twenty nine Days. Ferem. xliv. 17. and Buxtorf. Sy- 
gagop. Fudaic. c. 17. 

＋ Maimonid. Dudlor Dubitantium, lib. 3. e. 46. 

| Hiffor. Arabic, c. 11. and Hottinger. Hit. Orient. 
lib. 1. c. 8. 

4 Hack/uit's Voyages, Vol. II. pag. 309. 

Arlon. Geuffr aus de Turcar. Relig lib. 2. p. 5 3. 

** Herodot. in the Life of Hemer. Menurfius Gree. fe- 


riala, voce Nupunvie. Samuel Petit. in Leg. Attic. p. 35. 


+ Vacroeb. Saturnal. lib. 1. cap. 15. Plutarch. lib. 
wit. re ad. idem in vita Ami. & Horatii carm. I. 3. 
87. 23. 

|| Religion of the Gau/s. In the antient Figures of the 
Ceremony of the 1i//etoe, the Druid wears a Half-moon ; 


| becauſe it was at the Neomenia the Ceremony was per- 


form'd. | 
1+ Alexand. Gtraldin. Itinerat. lib. 9. Huet. Demonſtr. 
Erangel. p. 84. 
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as the other, was preſerved and regulated by the Law. 


The Learned obſerving between the Hebrews and the Hea- 
thens ſo great a Reſemblance as to their Sacrifices, their re- 
ſorting to high. Places, and their Neomeniæ, have enquired 
into the Caule of this Conformity, and been divided into 
two Opinions equally deviating from Truth ; but one of 
which, though falfe, yet is of no dangerous Conſequence, 
whereas the other is extremely ſo. The firſt contifts in 
thinking, that the Heathens took, both from Scripture and 
the Hebrew, the greateſt Part of their Practices, even to 
their very Fables, which are, ſay they, no more than 
ſome Particulars of the Sacred Hiſtory alter'd and dif- 
guiſed. The other Opinion conſiſts in thinking, that the 
Hebrews received, from the Egyptians and the Canaanites, the 
whole Ground of their Law and Ceremonies, which tends 
ro ruin Revelation. The firit Opinion, though innocent, 
and very common, yet is unwatrantable ; fince the Hea- 
thens became acquainted with the Books of the Hebrews 
but very late, and that People, totally ſeparated from and 
unknown to other Nations, was on no Account fit to ſerve 
them as a Pattern. The other Opinion is no leſs abſurd, 
fince the Law inlilis, in the moſt particular Manner, on 
forbidding the Hebrews the Practices of the Egyptians, the 
Arabians, and the Canaanites, If the Hebrews and the 
Heathens agree together in the Practice of their Sacrifices, . 
Purifications, and Libations, in their Inclination to gather 
together upon high Places, and in the Regularity of their 
Neomeniz, a Grain of Sincerity will make us ſenſible, that 
the Hebrews are not indebted to the Heathens for theſe 
Cuſtoms, and that the Heather's did not borrow them from 
the Hebretos; but that both the Hebrews and the Heathens 
had them from the remoteſt Antiquity, and from the com- 
mon Source whence they all ſprung, 1 mean from the Fa- 
mily of Mah, when the whole was contain'd in the Plains 
of Chaldea. This Point of Re-union, equally plain and 
certain, is the ſole unravelling of the Difficulties, which 
divided the Learned. The whole of Mankind, being ga- 
ther'd round Babel, had already the Practice of the Sacri- 
tices made before, end renew'd by Noah immediately after 
the Flood. For want of Writing, what Means could be 
more natural and more public, to call together to the Sacri- 


I 4 fice 
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fice a Multitude of Families diſperſed, than the Sight of the 
Decline of the Moon, and the Return of the New? It is 
even very likely, that the Sun, which before the Flood 
mark'd the Courſe and the Bounds. of the Year, by the 
Diverſity of the Stars, under which he paſs'd, did it how. 
ever Without leaving the Æquator, and put no Difference 
between one Day and another, or one Seaſon and an- 
other. The Moon was then the moſt proper Means to 
mark out the Beginning and the Progreſs of Months; and 
Noah, when he fix'd the religious Meetings at the Time cf 
the Neomenia, did but renew what was practiſed before the 
Flood. So' the Fathers of all Nations having been long 
enough under the ſame Leader, in the ſame Place, united 
by the ſame Wants, the ſame Language and the fame Prac- 
tices; It 1s the plaineſt Thing in the World to think, that 
the Cuſtom of meeting in high Places, and at the Return 
of the new Moon, the Offering of the Fruits of the Earth, 
the Sacrifices, the common Repaſts and the Songs, are all 
 Ulages, which have with them paſs'd through all the 
Farth. This is what they have conſtantly preſerved ever 
fince their Diſperſion ; and in every other Thing, they 
conſtantly proceed with making themſelves diſtinguith'd 
from each other. You are ſenſible, how this Agreement 
of all Nations in the religious Cuſtoms, which ſui:cd 
the firſt Ages, and their infinite Variations in all the 
reſt, concur to teſtify the Truth of Moſes's Narration. 
and the perfect Knowledge he had of the Origin ct 
'Things. 10 | x IT 
3 in its Birth, had the Glory of regulating 


the firſt Form of public Worſhip. It was ever ſince ſtrictly 


united with Religion, to which, it from Age to Age ren- 
der'd new Services in the Courſe of its Progreſs ; and Aſtro- 
nomy degenerated into Impertinence, or into Superſtitions, 
only when Religion was perverted. 
| After the Introduction, or, if you pleaſe, 
The Invention the Reſtitution of the Neomenia, by the 
of the Zodiac. Obſervation of the fiilt Phaſis of the 
Moon, they apply'd them elres to the 
fixing of the Beginning and the End of the Year, by 
which they had, Time out of Mind, taken Care to mea- 
ſure the Life of Man, and to mark the Diſtances of 
notable 


out 
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notable Events. If the Meteors ard the Variety of Seaſons 
were not any more than the Rainbow known till after the 
Havock made by the Flood, the Succeſſion of Veais be- 
came but the more ſenſible ſince that great Change. It 
was an eaſy Matter for Men to reckon how many Harveſis 
they had got in; and, in the poetical Style, ſuch a Num- 
ber of Springs or Summers are commonly underſtood by 
ſo many Years. But ſomething more than this was 
wanting, and Neceſſity brought Aſtronomy. one Step 
forwarder. | 

Twelve Lunations one upon another, that is, twelve 
Revolutions of the Moon ſucceſſively, departing from and 
drawing again near the Sun, were not ſufficient to bring 
out the whole Courſe of a Year; and the Duration of 
thirteen Lunations exceeding the Year; for twelve times 
29 Days are only 348, and thirteen times 29, are 377 
Days 3 whereas the Year is only 305 Days and a tew 
Hours. The ſeveral Revolutions, which the Moon mates 
in the Heavens, by ſucceſſively paſſing and repaſling from 
Month to Month under certain Stars, being then not 
exactly contain'd a certain Number of Times in that 
which the Sun makes by paſling pretty nearly under the 
| ſame Stars, it was not poſſible to determine the Beginning 
and the End of the Year by an exact Number of Lunar 
Revolutions. They were then obliged, in order to know 
the preciſe: Bounds of the annual Courſe of the Sun, 
carefully to examine what Stars were ſucceſſively obſcured 
or drown'd by the paſſing of that Globe, and what Stars, 
beginning to clear themſelves ſrom its Rays by reaſon of 
its Remoteneſs, ſhew'd themſelves. again before the Dawn 
of Day. | | 

They might, *tis true, have reſumed the Method of 
calculating, which was in Ule before the Flood“. But 
it would have been inſufficient upon many Accounts. For, 
though the Sun did, perhaps, ſtill paſs under the ſame 
Stars as before, its Fires, whoſe Influence was even ard 
uniform before the Flood, had ever ſince been ſometimes 
briſker, ſometimes fainter. The Sun itlelf ſeem'd 10 
change the Points of its Riſing and Setting. It aſcended 
its Meridian much higher at one Time than at arother. 

1 5 Theſe 
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Thele Novelties required new Obſervations, and they en- 
deavour'd, not indeed to underſtand the Structure of the 
World, or the Reaſon of all theſe great Effects, but in the 
Heavens, to ſhew Men ſome perciſe Maiks of the Pro- 
greſs of the Year, and ſome ſure Methods of regulating 
the Times of their Works. They obtain'd both theſe 
uſeſul Points. The firlt, by making themſelves Maſters 
of the certain Knowledge of the Stars, under which the 
San paſſes, and which are in his way from the Moment 
he goes from any firſt Star, taken at Diſcretion, to the In- 
flant of his comiog again under the ſame. Secondly, by 
giving theſe Stars ſuch Names as might characterize what 
was pecu'iar to every Part of the Year, or what was 
atually done upon Earth, when the Sun was under ſuch 
or uch Stars. Allronomy, by this twofold Caution, was 
from its Beginning a popular Science, and it made Hea- 
ven a Book always open, to Which Mankind might come 
for Information. 
| Antient Tradition has handed down to 
Te Diviſion 
of the Zodiac. firlt Men went about knowing exactly 
the Line, which the Sun deſcribes under 
the Heavens in the perpetual Changings of its Place, and 
to d vide the Year, into equal Portions. This Tradition 
is found again in two antient Authors, the one Roman 
the other Greet F, The f1:it attributes it to the Egyptians ; 
the other, and more juſtly, to the firſt Inhabitants of Cha/- 
aca, which are the Fathers of Aſtronomy, as well as of all 
Mankind, | - 
They every Day faw the Sun and the whole Heaven 
turning and paſſig from Eaſt to Weſt. In the mean time 
they obſerved, that the Sun, by a Motion peculiar to it, 
from Day to Day receded from ſome certain Stars, and 
took its Place, under others, always advancing towards the 
Faſt. Whilit the Moon was making twelve times that 
Revolu:ion, the Sun made it ouly once. But ſhe began 
the '] hiricenth again, teſore the Sun has as yet completed 
its own. he Habit of dividing the Year into pretty 
near twelve Lunations, made them wiſh, that they had 
twelve Divihons of a Ycar perfectly equal, or twelve 


Months 


* Nacrch. in 83 Serip. I. x, c. 21, 
Sext. Empiric. lch. V. adverſus Mathemat. 
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Months, which might be exactly equivalent to the Year it- 
ſelf, and which might, as it were, be pointed at with one's 
Finger in the Heavens, by ſhewing ſome certain Stars, un- 
der which the Sun paſſes during every one of theſe 
Months. Here is then the Method, in which they divid- 
ed the Courſe of the Sun into twelve equal Portions or 
Collections of Stars, which are call'd A4feriſms or Con- 
ſtellations. Our Chaldeans took a couple of Braſs open 
Veſſels, the one pierced at the Bottom, and the other 
without any Orifice below. Having ſtopp'd the Hole of 
the firſt, they fill'd it with Water, and placed it io as 
that the Water might run out into the other Veſſel, the 
Moment the Cock ſhould be open'd. This done, they 


_ obſerved, in that Part of the Heaven where the Sun has 


its annual Courle, the Riſing of a Star, remarkable ei- 
ther for its Magnitude or Brighineſs ; and at the critical 
Inſtant 1t appear'd on the Horizon, they began to let the 


Water flow out of the upper Veſſel into the other, during 


the reſt of the Night, and the whole following Day, to 
the very Moment when the ſame Star, being come to the 
E-it again, began to appear a-new on the Horizon. The 
Inſtant it was again ſeen, they took away the under 
Veſſel, and threw the Water that remain'd in the other 
on the Ground. . The Obſervers were thus ſure of having 
one Revolution of the whole Heaven, between the fv {t 


' Riſing of the Star and its Return. The Water, which 


had flow'd during that Time, might then afford them a 
Mears of meaſuring the Duration of one whole Revolution 
of the Heaven, and dividing that Duration into ſeveral 


equal Portion: ; fince by dividing that Water itſelf into 


twelve equal Parts, they were ſure of having the Revo- 
lution of a twelfth Part of the Heaven during the Efflux 
of a twelfth Part of the Water. 'They then divided the 
Water of the under Veſſel into twelve Parts perfectly 
equal, and prepared two other {mall Veſſels cap able of 
containing exactly one of thoſe Portions, and not a Drop 
more. They again pour'd into the great upper Veſlel, 
the twelve Parts of Wacer all at once, kceping the Velicl 
ſhut. Then they placed under the Cock, itil] ſhut, ore of 
the two ſmall Veſſels, and another near it to ſucceed the 
firlt, lo ſoon as it ſhould be lull, 

1 6 All 


180 DIALOGUE I. 


All theſe Preparations teing ready, they the very next 
Night obſerved that Part of the Heaven, towards which 
they had for a long while remark'd that the Sun, Moon, 
and the Planets, took their Courſes, and ſtay'd for the Riſing 
ofthe Conſtellation, which is fince calPd Aries. The Gries, 
perhaps, gave that Name to ſome other Stars than thoſe, 
which went before the Flcod. But this Inquiry is not neceſ- 
ſary at preſent. The Inſtant Aries appear'd, and they ſaw the 
firſt Star of it aſcending, they let the Water run into the lit- 
tle Meaſure. So ſoon as it was full, they remov d it, and threw 
the Water out. In the mean time they put the other emp- 
ty Meaſure under the Fall. They obſerved exactly, and ſo 
as to remember very well, all the Stars that coſe during all the 
Periods, which the Meaſure took in filling; and that Part of 
the Heaven was terminated in their Obſervations by the Star, 


which appear'd the laſt on the Horizon, the Moment the 


Meaſure wa juſt full; ſo that by giving the two little Vel 
ſels the Time neceflary to be alternately fill'd to the Brim 
three Times a piece during the Night, that had by that 
Means one half of the Courſe of the Sun in the Heaven, 
that is, one half of the Heaven itſelf; and that Half again 
was divided into fix equzl Portions, of which they might 
ſhew and diſtinguiſh the Beginning, the Middle and the 
End, by Stars, which from their Size, Number or Order, 
were render'd diſtinguiſhable. As to the other half of the 
Heaven, and the fix other Conſtellatiors, which the Sun runs 
over therein, they were forced to defer the Obſervation of 
them to another Seaſon. They ſtood till the Sun, being 
placed in the Middle of the now known and obſerved Con- 
ſtellations, ſhould leave them at Liberty to ſee the others du- 
ring the Night. | 

Doubtleſs ſome Precautions are neceſſary, not to miſtake 
as to the Fall of the Water, which muſt flow more flowly 
in Proportion 28 its Maſs is leſs high; however, after having 
by this or ſome ſuch Means, made themſelves ſure of the 
great annual Courſe, which the Sun faithfully follows in 
the Heavens, and of the Equality of the Spaces, fill'd by the 
twelve Collections of Stars that limit that Courſe, the Ob- 


jervers thought of giving them Names. T hey in general call'd 


them the Pauſes, the Stations or the Houles cf the Sun, and 
alizznd three of them to each Seaſon. They then gave each 
Coaielation a peculiar Name, whoſe Property did not only 

con- 


conſiſ 
clarin 
which 
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which the Sun paſſes during that Seaſon, 
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conſiſt in making it known again to all Nations, but in de- 
claring at the ſame time the Circumſtance of the Year, 
which was of Concern to Mankind, when the Sun ſhould 
arrive at the Conftellation, | | 

Formerly, Sir, I obſerved to you, (but this is the proper 
Place of remembering you of it) that the Names, by which 
the twelve Aﬀeriſms of the great annual Circle actually 
go, had been taken from the moſt important Events, 
that happen either in the Heavens or on the Earth, 
as the Sun ſucceſſively takes his Place under every one of 
them. | 

By a particular Care of Providence, the Dams of the 


Flocks commonly happen to be pregnant about the End 


of Autumn. They bring forth during the Winter, and in 
the Beginning of the Spring. Whence it happens that the 
young ones are kept warm under the Mother during 
the Cold, and afterwards eaſily thrive and grow active at 
the Return of Heat. The Lambs come the firſt; the 
Calves follow them, and the Kids fall the laſt. By this 
means the Lambs, grown vigorous and ſtrong, may follow 
the Ram to the Fields as the fine Days come on. Soon after 
the Calves, and at laſt the Kids venture abroad, and by 
increaſing the Flock begin to augment the Revenues of their 
Maſter. | | 

Our Cha/azan Obſervers, ſeeing that 
there were during the Spring no Pro- i 
ductions more uleful than * Calves he. Coney 
and Kids, gave the Conſtellations, under Spring. - 


the Name of the three Animals, which enrich Mankind 


moſt of all. The iirlt was named Fries, the ſecond Taurus, 
the third the tro Kids (Gemini), the better to characterize 


the Fecundity of Goats, Which commonly bring forth two 

young ones rather than one, and on Abundance of Milk 

more than iufhcient to nouriſh them. | 
The grols of Mankind, united in the 

Plains of Iract, had already very often 

remark'd that there was a Point 6 which * 2 

the Sun raiſed itſelf in its coming towards Summer. 

them, but which it never exceeded; and 

that it aſterwards ſunk daily, in receding from them for 
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ſix Months together; till it arrived at* another Point a 
great way under the firll, but below which it never de- 
ſcended. This Retreat of the Sun, made very flowly, 
and always backward, gave the Obſervers the, Occalion of 
diſtinguiſhing the Stars, which follow the two Kid's, or 
Gemini, by the Name of the Animal that walks back. 
ward, viz. the Crab. When the Sun paſſes under the 
next Conſtellation, it makes our Climate fee] ſultry Heats, 


but chiefly the Climates where Men were at that Time all 


united. When Poets attribute to that Conſtellation the 
Fierceneſs and Raging of the Lion, of which it bears 
the Name, it is very eaſy to gueſs at what might deter- 
mine that Choice from the Beginning. Soon aſter, the 
Houling of the Hay and the Corn is entirely over throvgh- 
out the Eaſt. There remain on the Ground only a few 
Ears ſcatter'd here and there, which they caule to be 


| glean'd by the leaſt neceſſary Hands. This Work is left 


to the youngeſt Girls. How then could they repreſent the 
Conſtellation, under which the Sun fees no longer any Crops 
on the Ground, better than by the Name and Figure of a 
young Maid gleaning ? The Wings you lee her have in the 
Spheres, are Ornaments added of later Date, after the Intro- 
duction of Fables. The Virgin, which follows the Lion, 
is certainly no other than a gleaning Gul, or, if you 
Will, a Reaper; and Jeſt one ſhould miſtake her Fun- 
ctions, ſhe beſides has in her Hard a Cluſter of Ears. A 
very natural Proof of the Origin I here attribute to her. 
Eb. The perfect Equality of Days and 
Nights, which happens when the Sun 
Ts * quits the Sign of Virgo, cauſed Aſtrono- 
tumn. mers to give the next Sign the Name of 
Libra, that is, of a Balance. The fre- 
quent Diſeaſes, which the San leaves behind him, or cauſes 
by his retiring, procured the next Sign the Name of 
Scorpio; becauſe it is miſchievous, and drags after it a Sting 
and Verom. Towards the End of Autumn, the Fall of 


the Leaf expoſes wi'd Beaſts, leaving them leſs cover'd. 


Vintage and Harvelt are over. The Fields ate free, and 
jt is of ill Contequence to ſuffer the Propagation of Beaſts 
at the Approach of Winter. All then invites us to bunt, 

| and 
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and the Sign, in which the Sun is at that Time, has from 

thence obtain'd the Name of Sagittarius, that is, the 

Archer or Huntſman. | 
What is the proper and diſtinctive Cha- | ; 

rafter of the wild Goat, or Capricorn, of The Conſtella- 

which the firſt Sign of Winter has the tions of the 

Name? It is to look for its Food, getting Winter. 

from the Foot of the Mountains to the 

higheſt Summit, and always climbing from Rock to Rock. 


Des que les Chevres ont broute, 

Certain eſprit de liberté 
Leur fait chercher fortune. Elles vont en voyage, 

Vers les endroits du paturage 

Les moins frequentes des bumains. 
La, il e quelque lieu ſans route & ſans chemins, 
Un rocher, quelque mont pendant en précipice, 

Elles y vont promener leurs caprices. 

Rien ne peut arrtter cet animal grimpant n 
La Fontaine. 


The Name of Capricorn was then fit to inform Men of 
the Time when the Sun, having reach'd the lowelt Verge 
of its Courſe, was ready to begin to aſcend again towards 
the higheſt, and to continue to do fo for fix Months toge- 
ther. This is quite the reverſe of the Crab (Cancer); and 
the happy Concurrence of the oppoſite Characters of thele 
two Animals, is a Proof of what directed the firſt Obſervers 
in the Impoſition of theſe Names F. 

Aquarius and Pijces, without any Difficulty, mark out 
the rainy Seaſon, and the Time cf the Year when Fiſhes, 
fatter and nicer than in any other Time, bring on again 
the Profit and the Pleaſures of Fiſhing. : 

| 0 


* Capricornus ex infernis partibus ad ſupera ſolem reducens, caprz 
naturant videtur imitari, quæ dum paſcitur ab imis partibus, ſemper 
prominentium ſcopulorum alta 3 Macrab Saturnal. I. 1. c. 21. 

lIdeo autem his duobus fignis, quæ portæ ſolis vocantur, Cancro & 
Capricorno, hæc nomina contigerunt, quod Cancer animal retro atque 
obl:que adit z eademque ratione ſol an eo ſigno obliquum (ut ſolet) 
1:\ctpit agere retrogretſum. Capræ vero conticrada hec in paſtu vi- 
detur, ut ſemper altum paſcendo petat; ſed & ſol in Capricorno 
incipit ab imis in alta remcare, Saturnal, I. 1. c. 17. 
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It may be remark'd, that of the twelve Cönſtellations, 
there are ten, the Names whereof are borrow'd from ſeveral 
Animals; which cauled Altronomers to give the annual 


Circle, which they compoſe, the Name of Zodiac. It is as 


much as if you ſhould fay, the Circle of Animals. 

By this very plain Induſtry, Men acquired a very new 
Method of meaiuring Times, and of regulating all their 
Works. They already knew, without any Trouble or 
Caution, how to regulate - the: Order of their Feaſts and 
common Buſineſs, by Inſpection only of the Phales of 
the Moon. From the Knowledge of the Zodiac, they 
_ obtiin'd an exact Knowledge of the Year. The Con- 
ſlellations became to them ſo many very ſignificant» Signs, 
which, both by their Names and reſpective Situations, in- 
form'd them of the Order of their Harveſts, and of the 
Cautions they were to take, in order to bring them about, 


openly and daily ſhewing them how Jong they were to 


flay for them. The People were neither obliged to caſt up 


the Days, or mark out. the Order of Times to regulate 


themſelves. A dozen of Words apply'd to twelve dit- 
ferent Parts of the Heaven, which every Night revolved 
before their Eyes, were to them a Part of Knowledge no 
leſs convenient and advantageous. than eaſy to be got at. 
When Men, after the Setting of the Sun, ſaw the Stars 
of the Sign Aries, aſcend the oppoſite Horizon, and di- 
Rant from the Sun by one Half of the Heaven, they then 
knew that the Sun was under the Sign Libra, which being 
the ſeventh of the celeſtial Signs, was diſtant from the 
firſt by one whoie Half of the Zodiac. When at the Ap- 
proach of Day they faw in the Middle of the Heaven, 
and at an equal Diitance from Ealt and Weſt, the fineſt 
Star of the Sign Leo, they eaſily underſtood that the Sun, 
then ready to rife, was at the Diſtance of three Signs from 
Leo, and removed towards the Eaſt one quarter Part of its 
Circle. Thus, without ſeeing the Stars, which the Sun 
drown'd by iis Brightneſs as he came under them, they 
ſaid with perfect Aſſurance, the Sun is now in Taurus; 
two Months hence we ſhall have the ſhorteſt Day. They 
could, on Sight of a ſingle Conſtellation, placed in the 
Faſtern, or Middle, or Weſtern Part of the Heaven, im- 
mediately ſay where the Sun was, how far the Year was 
advanced, and what kind of Work it was fit they ſhouid 
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bufy themſelves about. After this Manner Shepherds and 


Farmers ſtill ' regulate their Works; and if we now are 
ignorant of the Names of the Stars, if we are not able to 
determine the Diſtance between one Conſtellation ſhewn us, 
and the actual Place of the Sun, it is becauſe we can read 
and write, The firſt Men peruſed the Heavens ſor want 
of Writing; and it is on Account of the Conveniercy 
of Writing, that the Generality of Men now diſpenle 
with looking zmong the Stars for the Knowledge of the 
Operation and the Order of the Year. But Writmg it- 
ſelf, that ſo uſeful Invention, is one of the Products of 
Aſtronomy; and it may be eaſily ſhewn you alſo, that the 
Names, given the twelve celeſtial Signs, gave Birth to the 
Invention both of Painitirg and Writing. This Hiſtory 
promiſes you a very agreeable Novelty, and it will con- 
tinue to inform you of the Helps, to which we are indebted 
to the Study of Nature. 

It ſeems that Painting was known before 
Writing. Aſtronomy gave Birth to Paint- The Invention 
ing. They both afterwards concur'd to of Writing, 
cauſe the Art of Writing to be invented. | 
Eight of the Figures of the Zodiac have ſo evident an 
Analogy with the Animals or Objects of which they have 
the Naines, that we cannot doubt, but that they are 
Pictures cf them. The firſt A is a Sketch of the Horns of 
the Ram ( Aries. ) The ſecond B viſibly is the Fore-part 
of a Bull's Head. The third C is the Union of the two 
Heads of Kids. The ſeventh G is nothing elſe than the 
Beam of- a Balance. The eighth H is a ſlight Skeich of the 
Paws, the long Tail ard the Sting of a Scorpion. The 
ninth 1 is the Arrow itſelf of the Archer or Hunter, whoſe 
Name it goes by. The eleventh L is the Expreſſion of a 
Current of Water; and the twelfih M that of two Fiſhes 
ſet Back to Bick. Theſe other four D, E. F, K, reſembling 
their reſpective Objects at firſt, have been alter'd in Time, 


for the Convenience of Abbreviation. 


I dare not preſume to »ffirm, that theſe current Ab- 
breviations are of. the greateſt Antiquity. But the entire 
Figures of the celeſtial Signs being frequently found in 
the Monuments of the Egyptians, which are known to be 
of a Date but little diſtant from that of the Flood, we 
may thence judge of the Antiquity of the Zodiac, my 

| 0 
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of the Repreſentation, which was made of it for regulating 
the People. This Painting was the Foundation of the Art 
of Writing ; ſince by ſhewing ſomething to the Eye, it 
gave the' Mind ſomething more to underſtand. This 
convenient Invention got Grounds by degrees. Tho, the 
Egyptian, imagined ſome other Symbols, relative to the 
Wants and the peculiar Production of Egypt. For In- 
ſtance, the Symbol of the Sun, which regulates the Courſe 
of whole Nature, was a Man arm'd with a Whip like a | 
Coachman, or adorn'd with a Scepter like a Kirg and 
that Figure was called Ofr:is*, that is, the Leader, the 
Inſpector, or the King. The Earth, which produces 
every Thing, and inceſſantly varies its Productions, was. 
repre ſented under the Symbol of a teeming Woman, whoſe 
Attributes were varied according to the Feaſts or Works 
they had a Mind to proclaim ; and this Figure's Name 
was [/js, that is, the Woman, or the Queen. The Cre- 
ſcent, Which was the Mark of. the Neomenia, or the Al. 
ſembly of the People, being put on her Head. with ſuch 
or ſuch another Attribute, might mark out the Aſſembly of 
this or that Seaſon. The bright Star of the Dog; 
Which begins to appear in the Morning before Dawn, and 
to dilengage itſelf from the Rays of the Sun, when 
it enters the Sign Leo, was the infallible Sign of the 
'Fime when the Nile was to overflow. It warn'd the 
Egyptians to haſten their retiring. to higher Grounds, and 
lay in their Stores of Victuals, and to avoid all Surprize. 
It did for them the Part of the Anima), who warns his 
Maſter of the approach of Thieves. Wherefore it was 
repreſented under the Rigure of a Dog, or of an human 
Body, having a Dogs Head, with Wings on its Feet, 
and a Kettle on the Arm. The People might eaſily un- 
derſtand this Language. In order to point out to them 
the Repoſe and State of Inaction they would be in, du- 
ring their Retreat, and the Inundation, which was to laſt 
almoſt all the Time that the Sun ſhould be under the 
Signs Leo and Virgo; they placed on the Edges of 
'Terraces the Figure of the Sphinx, made up of a 
Female Face, and the Body of a Lion couching _ un- 

15 | | | active. 
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ative. The great Concern of the Egyptians was to know 
the Return and Duration of the Eteſan Wind, which col- 
leted the Vapours in Mthiopia, and cauſed the Inunda- 
tion, by blowing from North to South towards the End 
of the Spring“. Their next Concern was. to know the 
Return of the South Wind, which help'd on the flowing 
of the Waters towards the Mediterranean. But how ſhould 
they repreſent the Wind ? In order to this, they chole the 
Figure of a Bird T. The Hawk, which ſpreads his 
Wings, looking to the South, to renew his Feathers at 
the Return of the Heats, was made the Symbol of the 
Etefian Wind, which blows frofa North to South; and 
the Whoop, which comes from 7#2hiopia, to find Worms 
in the Slime after the Draining of the Waters of the Mie, 
was made the Symbol of the Winds proper to help on the 
Efflux of the Waters. Theſe few Examples may give you 
a Notion of the ſymbolical Writing of the Egyptians. It 
is peculiar to them, from the extenſive Uſe they made 
of it. But the Invention of the Zodiac, which occalion'd 
it, is more antient than the Fzyprian Colony, and comes 
from the Plains of Shizar. For, had the Egyptians been 
the firſt Authors of the Names of the celeſtial Signs, they 
would not have placed the Figure of a young gleaning 
Maid after the Sign Leo, for a Mark of the Harveſt, 
which is indeed finiſh'd at that Time in other Places, 
but is ſtill at a very great Diſtance in Egypr. All then 
being under Water, they are obliged to defer ſowing 
till a good way in November, that they may in March 
or Apr. get in their Corn, which is thus but four Months 
a ripening. | ET | 
This ſymbolical Writing, the firſt Product of Aftro- 
nomy, was made ule of, to inform the People of all ne- 
cefſiry Truths, Advices, and Works. But it became 
troub'elome, by the Multiplicity of the Figures and of 
the Attributes, which increaſed in Proportion to the Num- 
ber of the Objects; an Inconvenience {till found in the 
Chineſe Writing, where each individual Thing has its 
| peculiar Symbol. A happy Genius, whole Name has 
not been deliver'd down to us by Hiſtory, and which, as 
he lived before Moſes, is very different from Cadmus, to 
| whom 


1 Plutarch, de Ifid, & Odi. + Job. xxxix. 29. 
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whom the Greeks aſcribe the Honour of this Invention, 


obſerved, that the Sounds and the Articulations of the | 
Voice, with whom we may expreſs every Thing, are not | 


very many; and bethought himlelf of repreſenting theſe 


Sounds and Articulations by ſo many Characters, which | 


are not above four and twenty. | 
That Writing, which by repreſenting the Sounds of the 
Voice, is able to expreſs all the Thoughts and Objects, 
which we.uſed to ſignify by theſe Sounds, appear'd ſo very 


plain and fruitful, that it made its immediate Way, I: 


ſpread every where; it became the current Writing, and 


cauſed the Symbolical, che Uſe of which was gradually Ioit | 
among Men, to be neglected; ſo that in Time the very 


Meaning thereof was entirely forgot. 

But many Symbols, conſecrated by antient Cuſtom, 
being very often exhibited to the View of che People in 
public Monuments, in Places of religious Meetings, and 
in the Ceremonials of Feaſts, which never alter'd, the 
People ſtupidly fix'd their whole Attention on the Figures 
they ſaw ; and going no farther than the mere Symbol 


itſelf, of Courſe oveilook'd the Senſe thereof. They tot 


the Man dreſsd like a King, for a Man that ruled the 


Heaven, or that reign'd in the Sun. They took the 
ſymbolical Woman for a real one, and the figurative Ai- 
mals for Animals themſelves. They in a confuſed Man- 
ner knew that theſe Figures related to the Sun, the Winds, 
the Seaſons, and the ſeveral Parts of the Heaven. But in 
order to account for all- theſe Repreſentations of Men, of 
Women, of the ſeveral Habits and Infirvments, they 
hiſtorically interpreted the Whole, They took theſe Em- 
blems for ſo many Monuments of what had happen'd to 
the Founder of the Egyptian Colony. The King, or 
O/rris, which ſignify'd the Sun, was minaken for Charm 
or Ammon, their common Father; and the latter lodged, in 
the Sun, was miltaken for a favourable and beneficial 
Power, which after his Death, and his Tranſportation 
into the Sun, warch'd over Egypt, and had a moſt part!- 


cular Affection for it. He was call'd God, Fore, the Gid | 


Ammon, the King, the Governor of the World. Thus the 
Notions of a-God, of the Sun, and of a cead Man, were 


confounded with one another. Ve, with all her Attri- 
butes, was taken for. Ammon's Wife, and became the 


Queen 
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Queen of Heaven. The other celeſtial Signs ſerved them 
as Attendants, Such is the Origin of the King, Queen, 
and Hoſt of Heaven, the Worſhip of which is ſo often 
given as a Reproach to the 1ſraz/ites in Seripture. But 
as the Egyptians could not clear antient Hiſtory by the 
Attributes of theſe Figures, which had certainly no Man- 
ner of Relation thereto, they diviſed Facts and Hiſtories, 
to account for the Attributes themſelves. We, as you ſee, 
are touching on the Origin of Idola ry; and it would be 
an eaſy Matter to ſhew you, that the Feaſts of the Egyp- 
tiaus thus perverted, but every where admitted on Account 
of their Pomp, and of the Affluence and Plenty ESt then 
enjoy d, were communicated from one Country to the 
next, and gave Birth to Fables, Metamorphotes, and the 
Moltiplicity of Gods, by the bare Change of Namcs, or 
of Decorations. You will again find the Oris and js of 
the Egyptians, in the Adonis and Venus ot the Phenicians. 
in the Cy8ele and Atys of the Phrygians. Each Nation after- 
wards imegined they had found thei; deified Founders in 


theſe Symbols, which vary'd from one Country to ano- 
ther; which gave Birth to that monſtrous and inconſi ſtent 


Medley of Truths and Extrav-gances, which are found in 
the Fables of Pagnaiim. You already guels, that the En- 
trance of Ofiris and Is in Aries, Taurus, and other celeſtial 
Animals, gave Birth to the Worſhip of Animals in Egypt, 
and to the pitiful Doctrine of the Metempſich ffs. When 
they had a mind to ſet out on a Journey, or to begin to 
plow, c. the Cuſtom was firſt to conſult the Birds. 
You pie ently underſtand, that by this is meant conſulting 
the Winds. Theſe ſymbolical Birds being gradually taken 
for real ones, which had the Power of foreteliing future 
Events, the Birds themſelves were molt earneuly and re— 
ligiouſly conſulted. Judge what Aniwers could be had 


from them. The whole antient Ritual, which was ſym- 


bolical, having been literally taken, the World was filp'd 
with Errors, Idolatry, and Superſtitions. I here begin to 


Y, 


enter upon a Subject infinitely engaging, and offer you the 
Means of accounting in the plaineſt Manner, why 1do- 
latry, Superititions, and Fables, have always united three 
particular Characters; the one, of being related to the 
Heaven and the Stars; the other, having many Re- 
lations with Names and Facts, drawn partly from acred, 


partly 


partly from profane Hiſtory; and the third, of every 
where offering us a few Remains of Truths, blended with 
a horrid: Mixture of Notions infinitely abſurd. But we 
could never engage in the Origin of Idolatry, and of the 
Extravagence of Divinations, or of Aſtrology, without 
deviating from the Spectacle of Nature, and from the 
Hiſtory of the Study made of it. Let us go on with 
conſidering its Progreſs. I ſhall perhaps try, in a ſelect 
Treatiſe, to ſatisfy you concerning the Origin of the 
poetical Heaven, on the Falſeneſs of the Chaos, which 
has ſeduced' Philoſophers as well as Poets; and finally, on 
the perfect Agreement of Experience with the Phyſics of 
Moses. | | g 


Lon will find this Subject treated at large in a Book intitled, 
The Hiſtory of the Heavens. | 
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THEN I gave you the Hiſtory of the firſt Infor- 
mations given to Mankind about Aſtronomy, Phy- 
ics, and Huſbandry, I could not avoid, my dear Cheva- 
lier, at the ſame Time giving you a Hint of the Source and 
Beginning of the enormous Miſtakes, which the forgetting 
of theſe Informations has occaſion d. Without tracing 
Idolatry through all its Branches, I think I have ſhewn 
you, by a competent Number of Circumſtances, the Con- 
eurrence of which cannot be an Effect of Chance, that the 
Figures of Men, Women, and Animals, which were de- 
lineated in antient Writing, and which were relating to 
the Feaſts and Operations of the Year, have, through TIg- . 
norance, been changed into ſo many celeſtial, terreſtrial, 
and infernal Powers. The little 1 told you of this is ſuf- 
ficient to make you obſerve in the Variety of the Sym- 
bolical Figures, and of the repreſentative Ceremonies 
thereto annex'd, the Origin and Explanation of the mon- 
frous Deities, whom our Forefathers adored, and of the 
no leſs monſtrous Opinions, which from Age to Age, 


even to our own, have enſlaved the Minds, weaken'd 
| Piety, 


— —— 


rene 
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Piety, and led the Learned aſtray in the Study of Natur 
But though the greateit. Philoſophers have diſhanourg 
themſelves, either by their Aff ction for Idolatry, or þ 
their Prejudice jn .Fayour of judicia} Aſtrology, or even by 
their Irreligion; we have ſufficiently expoſed their Fail. 
ings. Let us now turn our Eyes from theſe, to fee the 
Good only that was in them, and the Legacies they have 
left us. From the Hiftory' of their Miſtakes, on which [ 
ſhall in another Place, and more at Leiſure, be very parti. 


cular, let us return to that of their Induſtry. _ 
pw iy 


The Exigences of Huſbandry, which 


The 3 was nd longer the ſame as before the Flodd, 
3 e — firſt diverted the Attention of Men to the 
Polar Star. new Courſe of the Sun, and made them 

invent the Zodiac, Writing, ſurveying 
of Land, hunting of wild Beaſts, and the Method of re- 
gulating the public Order of their Operations and. Feaſts, 
The Exigencies. of Trade, of Tranſportations, and of 
Navigation, cauſed Men afterwards to find out in the 
Heaven, the Situation and Motions of both the Bears. 
They ſaw maſt of the Stars aſcending the Horizon as well 
as the Sun, then riſing up obliquely, and, like him, ap- 
proach the Place where he appears at Noon; then to 


draw towards the Weſt, and hide themſelves under the 


Earth. But Navigators obſerved, that there were ſome 
Stars, which never ſet, and which every Night in fair 
Weather were ſeen on that Side where the Sun never ap- 


pears; or in other Words, on their left Side, when their 
Eyes were turn'd towards the Eaſt. They did not long 


heſitate on the Uſe they might make of theſe Stars, 


which always ſhew'd them the ſame Side of the World ; | 


and when foul Weather put them out of their Way, and 
turn'd the Head of their Veſſel towards theſe Stars, which 
they had beſore on their Side, they naturally ſteer'd fo as 
to place the Ship in its firſt Situation, with regard to 
theſe conſtant Stars. The Immobility of that Part of the 
Heaven became the Ry/e and the Security of Navigators. 
T heie Stars, by appearing again, indicated 

The Origin of to them their Courie, and as it were ſpoke 
their Names, to them. This important Singularity made 
them to make an exact Study of the Con- 
ſtellations of that Part of the Heaven, which it was moſt 
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eaſy to diſcern. None appear'd on that Side more re- 
markable, than that which is compoſed of ſeveral Stars, 
among which they reckon ſeven of the brighteſt ſort, and 
which takes up a pretty large Space. The People, who 
ſaw this Conſtellation ſometimes above, ſometimes below, 
ſometimes on one Side, and always beginning the ſame 
Revolution again, named it the Vheel, or the Chariat*: 
And it is becauſe the Romans call'd Terio the heavy Carts 
they uſed to preſs the Ears of Corn withal F, and to clear 
them of the Corn ; that they gave the ſeven fineſt Stars 
of that Conſtellation the Name of Septentrio. But the 
Phenician Pilots, who had their Eyes inceſſantly fix'd 
thereon to receive its Inſtructions, with greater Reaſon 
call'd it ſometimes Parrafis I, the Inſtructien, the Inairation, 
the Rule, ſometimes Ca/itfa ||, or Calliſto, that is, the Deli- 
verance, the Safety of Sailors, but much more commonly 
Dobebẽé, or Doube F, a Name which Aſtronomers give it ſtil, 
and which ſignifies the /peakting Conſtellation, the Conſtel- 
lation that gives Advices. ; 

By ill Fortune the ſelf. ſame Word Do#ube ſignified alſo a 
She-Bear in the Language of the Phænicians, who com- 
municated it to the Greets only in that Senſe, quite foreign 
to the Figure or the Uſes of the Conſtellation. It had how- 
ever borrow'd therefrom until now the Name it actually 
goes by. You have ſeen the pretty Stories which Ovi 
and other Poets have publiſh'd about that ſame She-bear. 
They make her a Maid call'd Calliſto. They ſuppoſe her 
to be born at Parraſa, an Arcadian City, and are fully 
acquainted with both her Genealogy and Adventures. Ju- 
iter being angry, on ſeeing that the Jealouſy of Fu, 
had changed Calliſto into a She. Bear, pretends to have at 
leaſt the Satisfaction of having lodged her in Heaven. 
But Juno takes Care to oblige her to keep in a Place of 

Vor. IV. R the 

Aęxſorb' iy Y auatay ETizaAncy 134571. Iliad. S. 

＋ Terendis frugibus. | 

+ TUND Parraſba Indication, from U Parafh to ſhew, 
to clear, to teach. Whence 'tis like the Name Phariſees, that 
is, Defor, came. 1 | : 

| n Calitſa Deliverance, from von CaZats, to fave, 
to deliver. | | 

y From QAN Dabu io ſpeak, come D25e5s, or Doubs, 
the that ſpeaks. 


194 DIALOGUE II. 
the Heaven, whence ſhe can never deſcend below the Ho- 
1izon, as GO the reſt, to cool herſelf in the Waters of the | 
Ocean * ; that ſo by this Situation her Conduct may al 
ways be obſerved. From this Inflance, you may judge of 
the Origin of Hundreds of other Metamorphoſes, which 
owe their Birth to a Word that had a double Meaning, 
But let us leave the Heaven of Poets, and return to that of 
Odlervers. _ | | | 
After the Obſervation of the She-Bear, they ſoon fe- 
mark'd, that, as it pll'd a great Space in the Heaven, 
aud made a very large Revolution, it expoſed Pilots to the 
Danger of deviating confiderably from their true Courſe, 
if, towards the End of the Night, they ſhould fancy the 
Va to be in the ſame Situation as it was in the beginning 
of tne Night. The Difference of the latter from the {or- 
mer Situation, ts, it may be, a quarter Part of the Ho- 
izon or mote. It obliged Sailors to go by the Eſtima- 
tion they made of that Difference, which might occaſion 
Miitakes, They then obſerved another 
Uſa Minor. Conftellation, leis bright indeed, but al- 
| molt of the ſame Form of the firſt, filling 
a leis Space, and varying 1:5 Situation not much. By the 
Compariſon of this with the other, they call it the little 
She-B ar. But the three Stars, which make up the Tail of 
| this, being turn'd up in a fort of curve Line, and imita— 
ting a Dog's Tail rather than that of a Bear, that Part of 
the leaſt of the two Coulteliations, borrow'd therefrom 
the Name of Cynojare F. But Sailors made it their chief 
Study, to obleive the laſt Star of the Tail of / 
Aim Becauſe being very little diſtant from the Vote, 
that is, from the Point on which the whole Hea- 
ven leems to revolve, it deſcribes rourd it ſo (mall 
a Circ'e, that it hardly is perceptible; fo that it al- 
ways is ſeen towards the fame Point cf the Heaven. 
We, for this Realon, call it the Pelur Star, and thoſe 
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that ſail on the Mediterranean, call it Tram ntane *, becau'e 
they fee it over thoſe Countries which are 7 Monti, titat 
is on the other Side the Alps. | | 

The Knowledge of the Polar Star render'd Navigation 
more bold and proſperous. Before Thales the Mileſan, who 
had learn'd from the Phenicians the important Ule of this 
Obſervation, had communicated it to the Greets of Trig, 
and through theſe to all Greece, near fix hundred Years 
before Chriſt, theſe People carried on their Commerce with 
the utmoſt Circumſpection and Timidity, They ſail'd 
along the Coalls, and not only durſt not venture far from 
them, but they never undertook any long Voyage. The 
Reader is amazed at the Alarms, Deliberations, and great 
Preparationz of Homer's Heroes, when they are to croſs 
the AZgean Sea . You may have obſerved that Virgil, 
always mindful of introducing a perfe& Conformity be- 
tween the Adventures of his Heroe, and the Uſages of the 
Time in which he places him, makes him coaſt along the 


Shore of Greece, Italy, and Sicily, without leading him 


through the main Sea, as it was natural he ſhould. After 
he had breught him to the Extremity of Italy, he cauſes 
him to make the long Circuit of Sicily, rather than con- 
vey him to the Mouth of the Tyber, through the Streights of 
Meſina; in which they at that Time were afraid of meeting 
with Chharybdis and Sy//a, which frighten'd no body in the 
Time of Virgil. But nothing made a greater Noiſe before the 
Siege of Troy, than the Expedition of the Argonautes, that 
is, the Paſlage of the Propontis F, and of the Pontus Euxi- 


aus . It was look'd upon as a wonderful Exploit: It 


became the Subject of the fineſt Poems: Nay, the Gods 
themſelves were amazed at the Boldneſs of the Undertaking ; 


and in order to eternize this Event, they placed in the 


Heaven, among the brighteſt Conſtellations, the admirable 
K 2 Ship 


* Therefore the French ſay ef a Man, that he has loſt the Tra- 


montane, when his Affairs are diſordered, and he has no Rel. urce 
left, or any Means to unravel them. He is like a Pilot who has loft 
Sight of the Polar Star. | 

See the Odyff. Book 3. | | 

6 Now the Sea cf Marmora, between the Streights of the Darda- 
nels, ard that of Conſtantinople, 


Now the Black Sea. 
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Ship, which had been able to paſs from Folchos * to the 
Mouth of the Phafe. This now is done by the meaneſt 
Turkiſh Barks. | 285 

While the Want of the Knowledge of the Stare, eſpe- 
Cially of the Polar Star, render'd the Greeks ſo timorous 
at Sea, Navigation on the contrary was extremely improved 
by that Aſſiſtance among the Phenicians, and had made 
their Territory (which was but a Border of Syria, of little 
Extent in Length, and of almoſt no Breadth at all) a mot 
wealthy and renown'd State. They had at that very Time 
Correſpondences, and even very good Ellabliſhments in all 


the Coiſts of the Mediterranean. We find again their Co- 


lonies F, and a Multitude of proper Names of their 
Tongue, in the inner Parts, and on the three Coaſts of 
Sicily. It is the ſame with the fix other chief Iſlands of 
the Mediterranean, viz. Sardinia, Corcyra F, Crete ||, Cy- 


prus, Eubea**, and Lesbos FF. We find again the ſame 


Proofs of their ſojourning, or of their frequent paſſing in 
the Iſlands of the ſecond Rank, ſuch as are Lemuos, Chio, 
Samos, Naxia, Rhode, Zante, Cephalonia, and the three Ba. 
/-ares FF. They diſcover'd all the ſmalleſt Iſlands, and 
made them known. Theſe are the Cyclades on the leſt 
Side of the Archipelago, and the Sporades ſcatter'd on the 
Right. The Cities of Aarumct, Clypea, Carthage, Utica, 
Hippone, and a great many others along the Coaſts of Bar- 
vary, are ſo many Eſtabliſhments, which the Siuoians and 
Tyrians made there at ſeveral Times. They had many Sea- 
Ports in Spain, eſpecially in the Beeotica, which is the mo- 
dern Andalonſia. All that Country, and particularly the 
Beli, or Guadalquivir, which waters it, went at that Time 
by the Name of Jarſis, or Tartæſe i. The good Wines, 
the Timber, the Exquiſiteneſs of the Corn and Cattle, but 


above all, the Gold, the Tin, and the Silver, of which 
| there 


* A City of Theffaly at the Bottom of the Gulph, where the City 
6a1'd the Demetziade was built long after. 

See the Canaan of Samuel Bochart. £ 

6 Now Corfu, at the Entrance of the Gulph ef Venice, 

I Now Candia, below the Archipelago, 

** Now Negropont. 

ji Now Metelin. 


66 Now Majorca, Minorca, and Ivica. 


fi See Pauſan, in Eliacis ſecurdis, 
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there were very copious Mines at that Time, eſpecially 
towards the Source of that River *, ſoon diew the Phæni- 
cians on theſe ' Coaſts, But it was for a long Time the 
Extent of their Sea-Voyages : They went no-farther. For 
this it is, that in Scripture the great Ships and Fleets de- 


ſign'd for long Voyages, were call'd the Ships of Tarſhiſh f. 


Afterwards the Phenicians took ſo much Courage as to 

als the S' reigbis, and made themſelves Maſters of the 
Land, which they named Gadir, and is now call'd Cagig. 
It was an advantageous Harbour to them, and inacceſſible 
to the other Nations, who had very little Skill in the Art 
of Sailing. It inſured them the Poſſeſſion of all the Riches 
they brought from Phaenicia or other Places to exchange 


them, and of thoſe they had received in return from B 


tica, This made them give that important Place the 


Name it till goes by, and which ſignifies an Inc/eſure 


or Place of Refuge. | 

The Phenicians did not confine their Courſes to the 
Coaſts of the Mediterranean. They alſo open'd them- 

ſelves the Trade of the Coaſts of Africk and Alia, through 


the Arabian Gulph, which was then call'd the 1dumean 


Sea, or the Red Sea, from the Idumeans, who inhabited 
the Parts adjacent, and who had taken their Name, as 
well as their Original, from E/au, who is known to have 
been ſurnamed the Red-hair'd, or Edom. Not that there 
Was then any Trench or Communication through Szez ||, 
to paſs from the Mediterranean or the Nile, into the Red 
Sea, An Undertaking like this did little agree with the 
Simplicity of theſe Times; and if the Greedineſs of Riches 
had induced the Pęænicians to attempt it, the Egyptian 
Kings had not been afterwards reduced, when they did un- 
dertake it, to abandon the ſame, as they were, from the 
Impoſlibility there was of Succeſs *. But if the Pheni- 
cians, though Inhabitants of the Coaſts of the Mediter- 
rancan, neyerthelels travell'd on the. Ocean through the 


* Strabo quotes the following Ve ſe of Steſichorus: 
Tag]noos mags miYas d Teiporas dgyuveopil ice 
Towards the Sources of the River Tarteſſe— Under which Silve: 
Mines are found. 
i Pſal. xIviii. 8. and Iſai. ii. 16. 
Au Iſthmus that joins Africa with Arabia, 
** Herodot. in Melpom. | 
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Red Sea, it is becanſe they had, in the Ports of the latter, 
Correſpondences, Offices, and Ships; a Privilege, which | 
always was, and ſtill is enjoy'd in moſt of the Coaſts in | 
Aſia, and, indeed, does much Honour to the Affability of | 
the Eaſtern Nations. Fry | | 

It was the Pilots of Hiram King of Tyre, who about a | 
thouſand Years before CHriſt, and when the Greeks were 
as yet unexperienced in the Art of Navigation, taught it | 
the Hebrews with Succeſs, and were the Guides of the Fleets, | 
which Salomon had eſtabliſn'd in the Ports of Elotb and | 
Ezion geber“ This wile Prince, being, by the Conqueſts 
of his Father, become Maſter of IJdumea, and of the far- 
thermoſt Parts of the Red Sea, intended, indeed, to con- 
vey into his State Wealth, together with Trade. But his | 
chief Deſign was to baniſh Idleneſs and Begpary ; in | 
which he was imitated by his Succeſſors the Kings of | 
Judab, and particularly by Febeſaphat, the moſt pious and | 
moit judicious of them all. The happy and flouriſhing | 
State of the Tyrians had taught Sclomon, that wherever Na- 
vigation is in Requeſt, a Beggar, who has Limbs and | 
Strength, differs nothing from à Criminal, and that there | 
were almoſt no Criminals to be puniſh'd, when a briſk | 
nd lively Marine offer'd them all an infallible Reſource, | 
and eaſy Profits. | 8 1 1 

Let us/now trace ont our Hebrews in their naval Courſes, | 
and, if poſſible, let us find what Parts cf the Earth be- 
gan to be known at that Time, by the Reſearches of Na- 
vigators. What Scripture teils us on that Head, amounts | 
to the three following Facts. 1. That the Hebrews end 
Tyrians went together to Ophir, and in their Return from 


thence breu-ht with them immenſe Sums of Gold, of 


precious Woods and Jewels, 2. That Solomon's Fleets, un- 
der Direct ion of the Pilots of the King of Tyre, made the 


Voyage of Jarſpiſe, the Returns of which conſiſled in 


Silver, Gold, Ivory, and ſome foreign Animals, viz. Mon- 
keys and Peacocks. 3. That they were three Years in | 
making the Voyage of Jarſbiſb. _ 
The firſt O-bir ſpoken of in Scripture , was perhaps 
in the Fortunate Arabia, or Arabia Felix. Fob and his 
* 1 Kings ix. 26. 2 Chron. viii. 


+ Genel, x. 29. Job zii. 24, ; | 
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Friend Eliphas, ſeem to have known the Brooks of Ophir, 
only becauſe they were famnus in Arabia, their common 
Country, by the Gold Sand they left in their Paſſage. 
The Name Ophir, alreadv become famous, when they 
ſpake of the Gold Sand, which the Torrents leſt on their 
Shores, Was afterwards given to that Coaſt of 45a on 
which Solomon's Fleets, or the Tyrians, found the ercateit 
Quantity of it. It has ſtil] the tame Name and the lame 
Trade. The Names of Lophir and Cophira, by which the 


_ Greek Tranſlation and Or:gen ® renderd the Name Cy hir, 


very likely is that Coaſt which they call the Kingdom of 


Sophara. The Portuguexe ſoften the Pronunciation of it, 


and call it Sephal/a, They till make there a confideratle 
Trade of that precious Duſt which the Torrents {cutter 
on the Coaſts, after having waſh'd them from the Mines 
which are in Plenty in that Country, eſpecially in the 
Mountains of Manic, whence the River S har comes 
down. 

The Hebrews, who had no convenient Sea-Ports in the 
Mediterranean, and would have been glad to have had a 
Share in the rich Trade of Tarſpiſb, were told by the Phe- 
nicians, that by keeping cloſe to the Coalt they would at 
laſt reach the Streights of Cadiz, and that there were im- 


menſe Profits to be made in the Way, by exchanging ſome 


Tools of no Value for Commodities of Conſequence. 
Thus, with their Guides, they paſs'd from the Country of 


Sophala, as far as the Southern Promontory Þ, which was 


long after found again by the Portugueſe; and purſuing their 


Courſe from Coaſt to Coaſt, they kept cloſe to the We- 
ſlern Shore, going up again Northward, and at laſt were 
carry'd to Spain, whence they return'd not till the third 


Year. 'They began again the ſame Voyage every three 
| Years. and with great Profits traded in Spain, and all 
along the Coaſts of Africa, as they went backwards and 
forwards. 8 | 

Several learn'd Men place Tar/piſh and Ophir in the 
Iſland Cey/on, or in the Peninſula of Indus. But our Na- 
vigators, by coalling along the Shores, as they then did, 


4. | might 


Rin Job xxii. 24. Origen has a Suſpicion, that Sophira is in 
rica. 2 


The Cap: of Good Hope. 
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might a few Months after have reach'd the Cape, which 


terminates the Perin/u/a of Indus. Beſides, it is known 
by unqueſtionable Proofs, that the Country of Tar/biſþ was 
the Beotica, or Spain in general; and Jenab would never 
have embark'd at the Port of Joppa in the Mediterranean 
See, to take his Flight to Tarſbiſe towards the Weſt, if 
that Country had been in the Eaſtern Ocean. We then 
may judge by this, that the Hebrews and the Phoenician: 
went round the Continent of Africa, to join the Trade cf 
all its Coaſts to that of Bæotica. The Proof of this is 


found in the Time of three Years, which they employ'd 


in getting back again into the Port of Eloth; and this 


Proof is ſtill ſupported by the Nature of the Commodities 


they brought with them. Theſe were Metals, which they 
had drawn from Spain and Ophir; Ivory, which they 
ſetch'd from the Coaſt of the Teeth, where Elephants aic 
more common than in any other Place; Monkeys and 
Peacocks, all Animals eaſy to be found on the Coaſts of 
Africa 3 and finally, precious Woods and Jewels. They 
might find, on the Coaſts of Africa, a great Quantity of 
yellow Amber, of red Coral, and of other Colours, of 
very fine Jaſper, of which they ſtill carry on the Trade in 
the Kingdom of Benin, and ſeveral other precious Stones, 
which are found in the inner Part of the Country. In 
their Return, they might, without any Colt, cut and 
ſhape the fineſt ſorts of Ebony, and other Woods uled for 
inlaid Works, in the Foreſts of Madagaſcar and Meſambigus, 
which are ſtill full of them on the Eaſtern Coaſt. They 
alſo found ſome other precious Woods, by touching on 
the Coaſts of the Fortunate Arabia, after they had paſs'd 
the Streights of Babelmandel, which is the Entrance of the 
Red Se. ELL | 
This Commerce was afterwards interrupted, and that 
way abandon'd : Not on account of the Failure of the 
Mines of Andalonſia, which were not exhauſted till the 
Romans had it; but by the weakening of the Jes and 
Tyrians, Whoſe Trade and Commerce the Kings of Bavy/on 
endeavour'd to ruin, before they undertook to deſtroy their 
Cities. However, though the Conqueſts of theſe ambi- 
tious Monarchs, by including Iumea and all the Ports of the 


Red Sea, had funk the Commerce of Tar/hi/b, that is, the 


Voyage of Cadiz by the long Circuit of rica, they = 
no 


not pre 
knew ö 
Egypt 

haJ a 
dom, 
it, oth 
In ora; 
and tl 
reach i 
4e 
« Exe 
« mb 
CC Afr 
“ inte 
« hin 
the A 
both \ 
loadin 


22 
w 


MR 2 * 


ö 


not preſently loſe the Remembrance of that Courſe; They 
knew it very well at the Court of Necao, who reign'd in 
Egypt fix hundred Years before Chri/f. That Prince, who 


had a mind to reſtore the antient Splendor of his King- 


dom, with great Reaſon throught he could never ſucceed in 
it, otherwiſe than by the Re-eftabliſhment of Navigation. 
In order to which he undertook the Junction of the Ocean 
and the Mediterranean, by making a Trench that was to 


reach from the Nile to the Red Sea. But afterwards (theſe 


&« are Herodotus's own Words) having entirely abandon'd the 
« Execution of that Canal, he cauſed ſome Phenicians to 
«© embark on the Red Sea, and order'd them to go round 
« Africa, to leave the Streights of Hercules, to penetrate 
« into the very Northern Sea, and to come again and give 
« him an Account of it.” The Phenicians (being, from 
the Accounts of their Fathers, perfectly well acquainted 
both with the Way and Method of Jiving, without over- 
loading themſelves with large Stores of Proviſions) ſet Sail 
from the Arabian Gulph, and advanced forward into the 
Southern Sea; and not being ignorant, that the Summer 
Rains deſtroy in the midſt of 4ica what has been ſow'd 
in the Spring, When they were in Autumn, they landed; 
„ ſow'd their Corn, and ſtaid for the Time of the Harveſt 
without leaving the Coaſts of Libya: They then gather'd 


their Crop, and got to their Ships again. After two 


© Years Navigation, they arrived at the Pillars of Her- 
* cules, and paſſing the Streights, they the third Year 

« came back again to Egypt through the Mediterranean.” 
From this Recital it is plain, that nothing was then bet- 
ter known than the Circuit of Africa, and the Voyage of 
Cadis through the Red Sea. The Intention of Necas was 
not to inform himſelf of the Poſſibility of that Courſe for 
the Good of his Commerce; in his Inſtructions to the Pilots, 
he ſuppoſes them to be fully acquainted with it: Bat his 
Intention 1s, that they ſhould do ſomething more than 
what was done by going through the Red Sea to the Here us 
lean Pillar, and to try to penetrate into the Northern Sea, 
which very likely began to be talk'd of, and to inform him, 
whether there might be ſome uſeful Diſcovery made or any 
Trade be ellabliſh'd on that Side. It was without any 
Neceſſity then, that the learned Pochart, who had fo in- 
genioully demonſtrated the Situation of the antient Tar/i/þ 
; K 5 13 
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202 DIALOGUE. II. 
in Bœolica, and near the Streights of Cadiz, imagines ano- 
ther Tarfpi/þ in the Eaſt, thinking the Voyage round Africa 
to be then impacticabeQ. arts 

A lite Particularity related then to King Necao, by his 
Navigators, puts the laſt Hand to the clearing of this Point 
ot Hiſtory. At Noon the Shadow of our Bodies is al- 
ways caſt towards the North, and when at that Time we 
Lok Wellward, we have the Sun on our Left. Our Phe 
nicians on the contrary, being arrived on the Extremities 
of Libya, ſaw the Shadow of their Bodies at Noon thrown 
to the South. They then told the Egyptians, that in their 


going towards the Weſt, they had the Sun on. their Right. 


Tne Egyptians, who were not by far ſo good Aſtronomers 
as they are ſuppoſed to have been, recounted this Fact as a 
wondrous Thing; and Herodot us, who heard of it in their 


Country, about a hundred Years after the Event, refuſed 


o give Credit to the Account that was given of it to him. 
But what ſurprized him ſo much at that Time, is the very 
Demonſtration of the Matter of Fact, and clears the Fact 
recited by the Navigators. It is now univerſally known, 
that the Sun keeping his ſeveral annual Situations within 
the Tropics, we on either Side experience two different 
Projections of the Shadows, Thoſe on this Side the 
Tropic of Cancer, ſee the Sun on their Left as they look to 
the Welt, and their Shadow is extended towards the North. 


On the other Side the Tropic of Capricorn, it is abſolutely 


the Reverſe. The Shadow flies to the South, and they 
have the Sun on their Right as they look to the Weſt. This 
Particularity, ſo contrary to the Prejudices of the Antients, 
and on the o'her hand the Return of the Phænician, 
through the Mouth of the Nie, after they had begun their 
Voyage by the Red Sea, are a ſufficient Demonſtration of 
the Knowledge they then had of the Circuit of 4f7/ca. 


Theſe Voyages, which were afterwards diſcontinued for _ 


above two thouſand Years together, and of which the 
Portugucje, two or three Centuries ago, thought them- 
| ſelves the firſt Authors, were very common in the Time of 
S:/omon, and under his Succeſſors- 
You ſee, Sir, that it is to the Phoenicians that we are be- 
holden for the firſt Knowledge, both of the Coalts of the 
Ocean, and of thoſe of the Mediterranean, They every 
where make their Way, by their conſtant RE ” the 
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Advices of the Polar Star, Geography begins to come 19 
ſome Shape: Nations get out of their Darkneſs: They 
draw again towards each other, after the long Diſtance 
they had kept from one another ſince the Time of their 
Diſperſion. After having each of them improved the 
Qualities of their Land, and the Aſpect of their Heaven, 
they begin to communicate the Fruits of their Works, 
and to afford mutual Helps to each other. Men begin to 
form a Socie'y ; and theſe happy Novelties are the Conſe- 
quence of the Obſervation of a Star. 
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HALES was not contented with having taught the Cau 

. Greeks the Advantages reſulting to Navigation, from Was 

the Knowledge of the Polar Star: He determined for of | 

them the whole Series of the Stars, under which the the 

Sun is ſucceſſively found within the Compaſs of a Year. I 1 

He afterwarcs, with the ſame Care, obſerved: all thoſe, Was 

under which the Moon paſſes within the Revolution of a ſuc] 
Month. He ſoon found, that the Moon does not ex- gra 

| actly place itſelf under the ſame Stars as the Sun; but the 
| that the Orbit or Series of Stars it runs under in a Months - juſt 
| Time, cuts the Orbit of the Sun in two Points, and de- At 
| viates a little from it on either Side. He then took Notice, Ob 
that the Points, where theſe two Orbits cut each other, oth 

were not always the ſame from one Month to another, pre 

and that the Inter ſection of them happen'd ſometimes un- Int 

der one Star, ſometimes under another; but that theſe 2a 


Vailations, after a certain Number of Revolutions, began Gin; 
| al. C 


ty 
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anew, and were again very nearly the ſame. He was, or 
at leaſt ought to have been, then ſenſible of the Intention 
of a benevolent Providence, which, by thus making the 
Orbit of the Moon croſs that of the Sun, had taken care 
that theſe great Flambeaux were not eclipſed every Fortnight, 
when the Moon in its Full, or in its Oppoſition to the Sun, 
ſhould be obſcured by the exact Interpoſitiou of the Earth 
in the ſame Line; or when the Moon in Conjunction, 
that is, pla ed between the Sun and the Earth, ſhould take 


all Light from the latter. He apprehended, that the In- 


terſection of the Orbits, and the Variations of the Points 


of Section, were Means wonderfully managed and pre- 


pared, to render the exact Union of theſe three Bodies, in 
one and the ſame Line much more rare. But having gra- 


dually obſerved, that theſe Variations of the Moon were 


limited, that it began anew the ſame Changes of its Place, 
and was in its apparent Irregularities, tied up to a fix'd 
Rule, as well as every other Part of Nature; he watch'd 
all the different Courſes of this nightly Star, and com- 
pared a ſufficient Number of them, to make himſelf cer- 
tain of the Day, on which the three great Bodies ſhould 
be in the ſame Line, and ſcreen each other. He then 
came to foretel Eclipſes, and the Nations, whom theſe 


Events uſed to terrify, took Heart again, when they 
heard that the ſo ſudden Darkening of theſe Stars, the 


Cauſe whereof they had ſo long been unacquainted with, 
was the neceſſary Reſult of their mutual Interpoſition, and 


of the wiſe Laws, according to which they revolved for 


the Service of Man. | 

The chief Benefit of the Knowledge of the Eclipſes 
was not only to quiet, by the Prediction made of them, 
ſuch Minds as might have been frighten'd thereby ; Geo- 
graphy found alſo its Advantage in that Diſcovery, and 
the lunar Eclipſe more particularly ſerved to give more 


. juſt Meaſures of the Diſtance of one Country to another. 


At the Approach of that Eclipſe, two 

Obſervers being placed, one at Miletum, the Geographical 
other at Babylon or Syracu/e, mutually a- Meaſures, 
greed ſtrictly to obſerve the Hour and exact 

Inſtant of the Moon's entering into the Shadow of the 
Faith, then the Hour of its greateſt Obſcuration, and 


ſinally the Inſtant of its total Emerſion from the PEE: 
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As they were ſure, that when the Moon is obſcured with 
Regard to one Nation, it is ſo with Regard to all the reſt; 
becauſe it is eclipſed only on account of its being deprived 
of the borrow'd Light which makes it viſible ; they put 
their Obſervations together, in order to compare the Dif- 
ference between the Hour reckon'd by one of the Obſervers, 
and that mark'd out by the other. As it was eaſy for 
them to know the exact Diſtance that was between two 
Cities equally diſtant from the Equator, and one of 


which had the Sun an Hour ſooner than the other, when 


they ſaw, that there was a Difference of ſo many Hours 
between the Inſtant of the Eclipſe at Babylon, and the In- 
ſtant of the ſame Eclipſe ſeen for Inſtance at Syracuſe; 
they thence concluded, that Babylon was by ſo many 
Hours more to the Eaſt, and conſequently, that there 
was ſuch a Diſtance from Babylon to Syracuſe. It mult 


be own'd, that the Facility we now have of meaſuring 
Time in an uniform Manner with our Pendulums, has 


render'd theſe Obſervations much more exact among us: 
But the Glory of our Exactneſs and our Progreſs, may 
be carried back as far as Wales. We make ule of what 
he has diſcover'd ; and if we were to determine who 
had ſerved us better, he who firſt foretold the Re- 
turn of Eclipſes, or he who ſubſtituted Pendulums to 
our Balance-Clocks, it might be Matter of mature De- 
liberation. 8 | TOE: 

2785 Another Advantage that ſprung from 
The Roundneſs the Obſervation of lunar Eclipſes, was the 
of the Earth. Ceriainty cf the Roundneſs of the Earth, 


not very well known before that Time. 


The Eaſtern Nations gave the Earth the Name of Tebe/, 
whence came our Word T7a4/e; becauſe it was indeed an 
univerſal Prejudice, that the Earth was a flat Surface ter- 
minated by an Abyſs of Water. 'The Poets favour'd this 
Prejudice, by always freaking of the Rifing and Setting 
of the Star-, as if they came out of the Bottom of the 
Ocean in the Morning, and went thither again to cool 
themſelves at Night, A poor Philoſophy truly! a pitiful 

Jargon ! which our Poets are ſtill as fond of, as they ale 
of the Rubbiſh cf Paganiſm; as if it weie not as meri— 
torious to repreſent Nature in its Beauty, as to paint ima- 


ginary 'Trifles. The onian School ſhook off theſe Pre- 
jnd ices: 


Tﬀu_ 
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judices. They not only underſtood that the Moon ſhone 
with only a borrow'd Light, and that it was obſcured on- 
ly by the exact Interpoſition of the Mais of the Earth 
between the Moon and the Sun; but judging beſides of 
the Figure of the Earth, by that of the terreſtrial Shadow, 
which gradually was thrown upon the Diſk of the 
Moon, they could no longer doubt of the Roundneſs of 
the Earth. . 4 | 

Anaximanger and the other Succe ſſors of Tha/s, per- 
ſeyering in this reaſonable and uſeful kind of Study, began 
to collect the Hiſtories of famous Expeditions, the Ac- 
counts of Travellers, and the Memoirs of Pilots, and to 
compare the whole with their Obſervations. They pre- 
ſumed to give the Deſcription, Figures, Diſtances, and 
Relations, of the known Countries. According to ſome 
of the Learned, the Philoſophers of the Jonic Sect col- 
lected all theſe particular Branches of Knowledge in one 
Sphere or Syſtem, and for the firſt Time ſhew'd Greece 
a terreſtial Globe. According to ſome others, they only 
produced geographical Maps, and local Deſcriptions. 

"Tis likely, that this primitive Geography was as yet 
very imperfect, and that Faſhood did every where disfigure 
Truth therein. But it was no ſmall Point gain'd to have 
begun; and ever ſince that Time, Emulation, the Love of 
Sciences, Mathematics, Commerce, and Navigation, went 
on Hand in Hand, and always increaſing among the 
Greeks. They became as famous by their Colonies, as 
the Tyrians were. Syracuſe in Sicily, Marſeilles on the 
Coaſt of Gaul, Cyrene in Africa, and Naucrate in Egypt, 
are not the leaſt of their Eitabliſhments. They maintain'd 
the Liberty of the Eolians and Ionians their Brethren, who 


were often troubled in Aa by the Covetouſneſs of the 


Miniſters of the Kings of Perſia. They kept the Sea, 
in Spite of the numerous Fleets of that formidable Em- 
pire ; they at laſt deſtroy'd it, and were beholden for 
theſe good Succeſſes to their Education and Knowledge, 
rather than to their Forces, which were no Way com- 
parable to thoſe of the Afatic Monarchy. 
The Conqueſts of Alexander, which changed the whole 
Face of the Univerſe, gave Sciences quite a new Form. 
That Prince, as fond of Learning as he was brave, and 
full of the noble Ideas, which his Maſter Ariſtotle had 
| inſpired 
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inſpired him with, had always about him learned Men, 
who were appointed to collect for him the Diſtances of 
Places, the ſeveral Particulars of Natural Hiſtory, and all 
the Obſervations made by the Nations, whoſe Provinces he 


march'd over. And after having fo often endanger'd his 


Life, to free Greece from the Yoke and Vexation of the 
Perſians, he expoſed himſelf, barely to make the Diſ- 
covery of ſome new Countries“. He went as far as the 
Indian Ocean, and had like to have been carried away 
with his whole Army, by the Rapidity of the Tide, with 
which he was not at all acquainted. His Raſhneſs every 
where ſucceeded. Aſtronomy, Geography, and Hiſtory, 
gain'd very much by it ; and though his Empire was 
divided almoſt as ſoon as it was form'd, his Succeſſors, 
the Poſterity of Lagus in Egypt, that of Seleucus in Syria, 
and the others, who divided Aa, Minor and Macedonia, 
being originally Greeks, the Greek Tongue became an 
univerſal Language, a trading Tongue, which put all the 
Nations of the three Parts of the antient World into a 
mutual Correſpondence. The Weſtern Nations began to 
know the Riches, the Productions, the Cuſtoms, and the 
Hiſtory of Afa. is true, the Greet Philoſophers had 
not taught Men the wholeſome Truths of Religion. But 
by thus exciting a general Curioſity, and an Eagerneſs for 
Inſtruction, they inſenſibly prepared all the Nations of the 


Earth for the receiving of a Doctrine much fuller of 


Light, and for ſubmitting to the Goſpel. 

Of all the Succeſſors of Alexander, none did more 
Service to Aſtronomy than the Lægid Kings. The Wiſhes 
and Inclinations of great Kings are always efficacious, 
and they ſoon ſee thoſe Branches of Learning flouriſh 
which they think fit to reward. The Ptolemies judging 
nothing to be more worthy their Favours than the Works 
of Aſtronomers, Alexandria, their Capital, became the 

School of that Science. Conon, Ariſtides, Timocharis, and 
many others, were very eminent that Way, , and made 
Obſervations uſeful to Navigation. Eratoſtbenes, Keeper 
of the Library of Alexandri2 in the Reign of Ptolemy 
Euergetes, undertook to calculate the Number of Stadia, 
(or Meaſures of 125 Paces long) that might make up 
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the Circuit of our Globe, and he had the Glory of com- 
ing near the Truth. He knew, that at the Summer Sol- 
ſtice the Sun paſs'd through the vertical Point of the 
City of Sienna, being on the Confines of Egypt and 
Ethiopia, under the Tropic of Cancer. There was, at Si. 
enna, a Well made on purpoſe for that Obſervation, 
which about Noon, on the Day of the Solſtice, was 
wholly enlighten'd within by the Sun perpendicularly 
over it“. It was a well known Fact, that at 150 Stadia 
round about, Styles raiſed perpendicularly on an horizon- 
tal Surface projected no manner of Shadow F. Having 
ſuppoſed Alexandria and Sienna to be pretty near under 
the ſame Meridian, that is, in one and the ſame Line 
drawn from Pole to Pole, he obſerved in Alexandria, on 
the Day of the Solſtice, the Diſtance of the Sun from the 
vertical Point, by the Shadow of a Style raiſed perpendi- 
cularly on the Bottom of a half concave Sphere, and 
Pointing out by its upper Extremity the Centre .of the 
Sphere, of which it was the Radius. Had that Needle 
projected no Shadow, it would have been becauſe the 
Sun was perpendicularly over that Place. He then could 


judge of the Diſtance of the Sun from the vertical Poinr, 


by the Diſtance of the Top of the Shadow from the 
Foot of the Needle. He found that that Diſtance was the 
fiftieth Part of the Circumference of an entire Circle; 
whence he concluded, that as the Sun, at that Time per- 
pendicular over the City of Sienna, was diſtant from the 
vertical Point of Alexandria, by the fiftieth Part of the 
Circumference of the whole Heaven; Alexandria was 
diſtant from Sienna by the fiftieth Part of the Circumfe- 
rence of the whole Farth. Now it was an eaſy Matter 
to know the Diſtance that was between theſe two Cities, 
and to repeat it fifty Limes. Having then calculated that 
Diſtance to be five thouſand Stadia, he found that the 
Circumference of the Earth was 250000 Stadia, which 
being reduced into common Leagues of 24 Stadia each, 
made 10416 Leagues, and 16 Stedia. This came very 
near the Computation of the Moderns; according to 
which, the Circuit of the Earth is judged to-be ſomewhat 
more than 9000 common Leagues. 
FL, | Hipparchus 
* Plin. 2. e. 63. 2 54. 
i Umbras nuſquam flectente Syene. Pharſ. I, 2, V. 587. 
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Hipparchus, a great Obſerver of the ſame School, di. 


dinguiſh'd 1022 Stars, and gave each of them a particy. 
lar Name.. VE 1 | | 

While the Greeks were making this great Progreſs in 
the Study of Nature, the Gauls, our Fathers, did not 
neglect it, and their Druids had at leaſt ſome cultomary 


Notions of it, which they communicated viva voce and | 


unwritten to their Diſciple, to oblige them to know 


more certainly the Things which, in Time of Need, they 


could find no where but in their Memory. But the 
Inhabitants of AZar/cilles having been for a long Time 


Maſters of a very flouriſhing Trade, and being deſirous / 
toextend it in the Ocean, as well as in the Mediterranean, | 


they encouraged by Rewards ſuch. Aſtronomical Obſerva- 
tions as might aſſiſt their Navigation, and, by making 
them a Way to new Countries, afford them new Mearns 
of gathering Riches, In the very Time of Alexander, 


Pytheas had raiſed a Gnomon in Marſcilles, and mealur- 


ing the Length of the Shadow at the Day of the Solliice, 
and then comparing it with the Heigth of the Gnomon, 
he determined how much the Sun was diſtant from the 
Zenith of Marſeilles, and conſequently how. much that 
City was diſtant from the Tropic and the Æquator. He 
found, that on the Day of the Solflice the Length of the 


Shadow of a Needle is to the Height of the Needle itſelf, 


what 41 is to 120. A Proportion which Mr. Gafjtndi 
found again to be the ſame at Marſeilles, above two 
thouſand Years after the firſt Oblervation *®, Pytheas, the 
better to ſerve his Country, undertook to traverſe the 
whole Mediterranean to the very Bottom of the Meotide 
Lake, where the River Tanais dilcharges itſelf. He aſter- 
wards ventured to advance through the Ocean to the very 
Bottom of the North. He obſerved along the Coaſts, 
(very likely of Norway) that towards the Summer-ſolſtice 
the Sun 1emain'd but three Hours under the Horizon, and 
that as he advanced ſo far as the Iſland Thule, which can 
be no other but Iceland er Lapland, he ſaw the Sun dil- 


appear for an Inſtant, and immediately after re-aſcend the 


Horizon. When we treat of the Sphere, you will fee, 
that the Sun deſcribing the Line of the Tropic on the 
Day of the Solſtice, he of Neceſſity mult be ſeen four and 
* Jn the Year 1636, 1 
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twenty Hours together, or hide. himſelf for only an In- 
ſtant behind the Mountains that bound the Horizon, in 
thoſe Countries where the Tropic is wholly in the viſible 
Hemiſphere, and grazes along the Horizon with only its 
inferior Limb, In this, Pytheas advanced . nothing but 
what was exactly true. Experience agrees with bim; 
and the Geographers of Alexandria, who were ſenſible of 
the Conformity of this Relation with their P:inciples, did 
not fail to make uſe of it, to diſtinguiſh Climates and the 
Diverſity of the Days from one Climate to another. 

It is true, Pytheas had ſtill many Prejudices' as to the 
Structure of the World, which, together with ſome cer- 
tain Appearances, contributed to deceive. him. He was 
ignorant of the Rotundity of the Earth, and among other 
falſe Notions, which he entertain'd concerning the Diſ- 
poſition and Situation of the Northern Countries, he 
thought he ſaw very diſtinctly the Heaven ſupported by 
the Earth, like an inclined Arch, and forming at its Ex— 
tremities a very long Angle, where People were ſtraitly 
confined, and obliged to ſtoop. Strabo, the molt judicious 
of the antient Geographers, was much in the yight, when 
he exploded Accounts like theſe, But he himſelf is much 
miſtaken, not only when he thinks tne Northern Coun- 
tries uninhabitable, but alſo when he treats as Fables the 
Obſervation of the Height of the Solſtice at Marſeilies, 
and the Diſcovery of. the perpetual. Decreaſe of Night, 
as we advance in the North, at the Approach of the 
Summer: ſolſtice. Which ſhews, that S!ra49, who was ac- 
quainted with the Roundneſs of the Earth, and the Ine- 
quality of the Declinations of the San, did not himſelf 
draw proper Conſequences therefrom. The Teſtimony of 
all Navigators is in Favour of . Pythear, and he: is the firſt, 
who cauled Men to uſe the proper Cautions towards re- 
gulating the important Navigation of the North, by in- 
lorming us cf the Advantage of going thither in the 
Spring, and of preventing the Return of the Ice, and of 
the long Nights, which could never be avoided, ſhould 
we expole ourſelves thereto at the Approach of Autumn. 

If we paſs on from the Knowledge of | 
the Gau/s to that of the Romans, we ſhall Phyſics among 
find, that military Diſcipline and Politics bc Romans. 
were long their only Philoſophy. But 

when 
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when they had once taſted the Arts and Sciences of the | 


Greeks, they applied themſelves much leſs to Phyſics and 
to Experiments, which are always Jong and toilſome, than 
to Queſtions of mere Speculation ; becauſe theſe ' exerciſed 
their Minds without tiring them, and gave them an Op- 
portunity of ſhewing at little Expence ſome Learning, 


and a polite Style“. Let us do many of them Juſtice; | 


they often look'd in the Improvement of their Reaſon 
for Means of Employment, and for Comfort in their 
Troubles: But, generally ſpeaking, their Curioſity was 
over-power'd by Idleneſs. Phyſics and Aſtronomy met 
with but very few Favourers amongſt them. Neceſſity 
rather than Inclination, render'd Scipio, Pompey and Julius 
Cæ ſar, favourable to thoſe noble Sciences. Theſe great 
Men, always taken up with Projects, and buſted about 
Voyages and Conqueſts, were fully ſenſible of the Value 
of the Knowledge of Limes, Places, and Diſtances. ' Sei- 
pio Africanus for a long while employ'd Polybius in run- 
ning over the Coaſts of the Mediterranean, in order to 
write for him exact Memoirs thereon. Pompey kept an 
piſtolary Correſpondence with the Aſtronomer Pofidonius, 
who had more particularly applied himſelf to calculating 
how many Miles a Degree of the: Circuit of the Earth 


contain'd, and to the meaſuring of that Circuit by. the | 


known Diſtances of ſome lele& Towns. placed under the 
ſame Meridian, or under a Line drawn from North to 
South, in order to judge of the whole by a Part. 

Fulius Ceſar, who had early applied himſelf to theſe 


particular Branches of Learning, and knew how to be: 


ſucceſſively a Warrior, an Orator, a Pilot, and a Carpenter, 


was moreover one of the moſt learned Geographers of his 


Time. He was become ſo by his perpetual Voyages, 
by the inſtructive Memoirs he cauſed to be ſent to him 
from all Parts, and chiefly by the Care he took to judge 
of every thing by himſelf, and to keep a faithful Journal 
thereof. We ſee him paſſing into Great Brita with 
Water-clocks, in order. to have an uniform Meaſure, fit 
to make him know exactly the Difference between the 
Length of Nights in Britain, and of thoſe in Gaul. He 
found the former ſhorter toward the Solſtice; and he may 


See Tully's Philoſophical Works, 


be 
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be ſaid to have been a very great Naturaliſt, as he was a 
greater Obſerver. | 
In order to make himſelf a good Geographer, he could 
not help being an Aſtronomer. On this is grounded the 
Diſcourſe, which Lucas cauſes him to addreſs to one of 
his Prieſts, from whom he hoped to learn the Origin of 
the overflowing of the Nile. In the midſt of my mi- 
« Jitary Expeditions, faith Cſar to him, I always gave 
« a few {pare Hours to the Obſervation of the Courſe of 
« the Stars, to the ſeveral Aſpects of the Heaven, and 
« the Knowledge of celeſtial Things. I even dare hope, 
« that Eudoxus will not for the future be more fa- 
% mous by the Ephemerides he gave to Greece at his 
% Return from Egypt, than I ſhall be by the Order to 
«© which I have reduced the Courle and Order of the 
% Year T.“ 


And indeed, no Body is ignorant of the Care he took, 


to render the Method of computing the Year more agree- 
able to the exact Duration of the annual Courſe of the 
Sun. The Years meaſured according to his Calculation 
are for that Reaſon call'd Jalian 5; and in Acknow- 
ledgment of this uſeful Reformation, his Name was gi- 
ven to one of the Months of the Year. Auguſtus || ob- 
JI; tain'd the ſame Honour, for having facilitated the Study 
of the ſeveral Elevations of the Sun, by Means of the 
Shadow of an Obeliſk 111 Foot high, which he cauſed 
to be erected in the Field of Mars, and for having cauſed 


the Account of the Lengths of all the Coaſts and Roads 
of the Empire, drawn up from the Memoirs of his Son- 


| | in-law, Agrippa, to be regiſtred in a Portico built for, that 


Purpoſe. 
But the two moſt learned Men in this kind that ever 


lived under the Roman Emperors, are Pliny the Naturaliſt, 


1 and Ptolemy of Alexandria, the one a hundred **, and the 


other one hundred and fifty Years FF after Chriſt; both 
1 very 


* A Dye of Plato. 
| —— Media inter prælia, ſemper X 
Stellarum, caclique plagis, ſuperiſque vacavi, 
Nec meus Eudoxi vincetur faftibus Annus. Pharſal. I. 10. 
The Month of July, The Month of Auguſt. 
Under Domitian, tj Under Marcus Aurelius- 
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very great Geographers: The latter however was a bet- 
ter Aſtronomer than a Geographer. G9: | 
Pliny being weary of the Philoſophy of the Schools, 
on Account of the Futility of the Matters there treated of, 
and of the Indecorum- of the perpetual Diſputes that 
reign'd there, form'd the Project of collecting uſeful 
Branches of Learning, fit both to adorn the Mind, and 
enrich Mankind. He then collected all he could on thoſe 
Subjects. which naturally ought to buſy Man; ſuch as 
the general Order of the Heaven, the Deſcription of the 
Earth, or of the known Countries, the Birth and Education 
of Man, the Invention and Progreſs of Arts, the terre- 
{trial Animals, the Aquatic, the Amphibious, the Birds, 
the Inſects, the exotic Trees, the odorous Spices, the 
Fruit and Foreſt-T'rees, the Culture of Plants, the ſeveral 
Kinds of Corn, Huſbandry, the Uſes of Flax, Gardening, 
Medicinal Plants, Flowers, Botanics, Phyſic, Metals, Me- 
talline and colour'd Earth, Stones and Jewels: This is his 
whole Book. It was hardly poſſible to make a more ju- 
dicious Choice. - e ee e 8 24- | 
It muſt be own'd, that Pliny received what was told 


« 


him with tco much Eafineſs; that he would have ſerved | 


us to better Purpoſe, had he made Criticiſm and Experi- 
ments to go Hard in Hand with his Reſearches; that in 
ſhort the Style of his Work, though full of Sublimity 
and Fire, every where has a Touch of the Fault which 
corrupted Eloquence at that Time, and which will always 
corrupt it in every Age, I mean the Itch of being witty, 
But that Book, with all its Faults, is nevertheleſs a Trea- 
fare: If Teachers had a Mind to acquaint themſelves with 
Pliny's Miſlakes, they might, by ſhewing them in Parts 
to their Diſciples, be as uſeful as if P/iny had told the 
'Truth every where; and they might, together with the 
richeſt Stock of all the Terms of the Latin Tongue, con- 


vey into the Minds of Youth ſuch Branches of Learning, 


2s are moſt fit to adorn and afford them Employment for 

the reſt of their Lives. | 5 
Claudius Ptelemy, a Diſciple of tte School of Alexan- 
aria, procured. himſelf an immortal Reputation, by his 
excellent Book, intituled, Of the great Conſiruction of 
Planets and Stars; which we alſo call Almageſte, after tie 
'Frar lation which the Arabians every where ſpiead of it 
| in 
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in the eighth Century. Having compiled the Opinions of 
Ariſtotle, Hipparchus, and Pofidonius, on the Oeconomy of 
he World, adding- his peculiar Opinions thereto, he pre- 
tended that the Earth was in the Centre of the World ; 
that there were as many concentric Heavens as Planets ; 
that the firſt Heaven, which encompaſs'd the Earth, was 
that of the Moon; that the next Heavens were thoſe of 
Mercury and Venus, then that of the Sun, next to which 

were thoſe of Mars, Fupiter, and Saturn: That all theſe 
WHeavens were encompals'd by that of the fix'd Stars; 
chat this laſt dragg'd the whole away every four and 
twenty Hours, from Eaſt to Weſt ; but that while each 
of theſe Heavens was thus hurried away by the ſtarry 

Heaven, or by the daily Revolution of a Primum Mobile 

imagined above the ſtarry Heaven, they had each of them 

in particular a peculiar Motion, 'by which they made 
juſt the oppoſite Revolution from Weſt to Eaſt round the 

Earth, ſome in a few Months, the Sun in a Year, and 
A the others in ſeveral Years. Some other Aſtronomers 
having obſerved more Motions ſtill, multiplied the Hea- 
vens as they pleaſed, to account for theſe Appearances, and 
thought they had found good Reaſons, to inclole one 
3 another, even ſeventy Spheres concentric to the 
Earth. 8 | 

We muſt own, that his Contrivance of Prolomy, to- 
gether with all the Additions of After-times, proves ab- 
ſolutely unwarrantable, and we ſoon ſhall ſee what Expe- 
rience thought fit to reform therein. However, it is a 
great Point gain'd, to have found, as Ptolemy did, mathe- 
matical Inſtruments of a determined and certain Utility, 
and to have imagined in the Heaven, an Order, which, 
lalſe as it was, yet in many Reſpects enabled the Obſervers 
to give a likely Account of the Motions of the Sun and 
Moon, to foretel Eclipſes, and to improve Geography by 
certain Rules. | - 

This laſt Uſe is that which Ptolemy himſelf made of his 
Aſtronomy. He made uſe, as much as poſſible, of the 
known Diſtances of ſome certain Stars, the Elevations of 
the Pole above the Horizon of ſeveral Places, and the 
Compariſon of the Diſtances known on the Earth, with 
a certain Number of Degrees of the celeſtial Sphere, to 
etermine by how much the moſt famous Cities were di- 

hn ſtant 
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Rant from the Equator, which is call'd their Latitude? 


or by how much one is more to the Eaſt than another, 
which is call'd Longitude; in ſhort, to make Maps in- 


finitely better than thoſe before him. Hipparchus had 
been reform'd by Poſidonius, who lived a little before 
Chriſt. Poſidoniuss Maps were reform'd by Marin of 


Thyr, who lived towards the Middle of the firſt Age of 
the Chriſtian Ara. Thoſe of Marin of Thyr were re- 


form'd by Pto/emy. But if we now find Fault with the 
Maps of Meſſ. F ai//it and De P iſle, who rectify'd ſo many 
Miſtakes in the Maps and Globes compoſed before them, 
we mult not be ſurprized at the Faults of which Prolemy's 
Maps are full. | 

He knew very well how to obſerve, and make uſe of 
Obſervation 3 but he could neither be every where, or 
have every where Correſpondences. As moſt of his Cal- 
culations were grounded on popular Meaſures, commonly 
taken without Exactneſs or Regard to the Obliquities and 
Crooked neſs of Ways and Grounds; it is eaſy to gueſs to 
how many Miſtakes. his Calculations are ſubjet. In his 
Time they but little knew the Northern and Southern 
Regions, which they thought not to be habitable ; which 
is the Reaſon why the terreſtrial Diſtances that Way were 
calld Latitude, whereas they call'd Longitude the De- 
orees of, Diſtance from the occidental Border of Africa 
towards the Eaſt, becauſe they knew many more Coun- 
tries that Way than from North to South. His Maps, 
which were for a long while the only ones uſed by War- 
riors, Seamen, and Virtuoſoes, have led Readers into 
numberleſs Miſtakes. Africa, for Inflarce, is there con- 
tinued of one Breadth much beyond the Equinoctial Line, 
for want of Informations on the Contraction of that large 


Peninſula towards the Cape of good Hepe. Nay, this made 


— 


AMT 


ſeveral of the Learned to aftirm, that Africa formerly was 7 


join'd to America, and that they had been disjoin'd by 
an Earthquake. This Pretenſion is overthrown, by what II 


Herodotus taught us of the Voyage that was moſt com- iſ 


monly made of old, from the Red Sea to the Herculean | 


Pillars. 


_ Ptolemy does likewiſe place the Country of the Seres N 1 


and the other Parts of Aa, at much too great a Diſtance 


towards the Eaſt; and we ſhall afterwards ice, that this I 


was Ii 
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was the Occaſion of the happy Miſtake of Chrifopher Co- 
lumbus, who, looking for China towards the Weſt, on the 
Teſtimony of Ptolemy's Maps, found America, which he 
had not the leaſt Suſpicion of. 
But inſtead of being particular with regard to the Pro- 
greſs of Geography, I have contented myſelf, my dear 
Chevalier, here to delineate to you a little Map of the 
World, as it was antiently known. I have weaken d and 
| left in Uncertainty the Borders of ſuch Countries, as were | | . 
's as yet either unknown or little frequented; and you ſhall 
ſee there the whole Southern Part of Africa ſunk again into 
its former Darkneſs, by the diſcontinuing of the antient 


Commerce of Tarſbiſp, through the Red Sea. 
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DIALOGUE TV. 


HE Jonian School, founded by Thales at Miletum, 
having had the Grit Ideas of the Rotundity of the 
Earth, ſeems to have firſt delineated the Repreſentations 
of jr. We know not preciſely who was the Inventor 
of the Globes, one of which repreſents the Heaven, and 
the other the Earth, nor to whom we are indebted for 
the hollow Sphere” made vp of Circles, fo cut as that they 
may be ſcen through, and fit to expreſs the apparent 
Motions of the celeſtial Bodies. Theſe Contrivances, 
very rough and unform'd in their Beginning, were im— 
proved by Degrees. Hipparchus and Archimedes of Syra- 
eie, about 200 Years before Chri/t, Poſidonius ſomewhat 
more than fifty Years before the ſame Period, and Piolemy 
about 140 Years after, are the Men, who, by the Af 
niſtance of Geometry and Obſervations, contributed moſt 
to render the Service sf Spheres certain and exact, by 
making them agree with the Aſpects of the Heavens, and 
the Motions of the Stars. We may ſufficiently inform 
ourſelves of the Miſtakes of theſe great Men, eſpecially of 
the laſt, with regard to the Situation and Courſe of the 
Planets, when we come to the Experiments of later Ages. 
But their Work having long been the chief : Rule 1 the 
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Of the GLOBES. 219 
Study of the Heaven, and {till ſerving in a plain manner 
to account for the Order of our Days in all Countries, 
let us be inform'd of the full Value of what they left us: 
And we may begin with the Structure and Ule of the ar- 
millary Sphere. | | | 

What they call the armillary Sphere, 

is the Collection of ſeveral Circles, ſo diſ- The armillary 
poſed among themſelves, as to imitate the Sphere. 
ſeveral Lires, that were imagined in the 
Heaven to repreſent the Path or Paſſage cf the Stars, 
which revolve therein, and the exact Bounds, which ter- 
minate their Courſes. Whatever we perceive in the Hea- 
ven, with regard to us, is ſeen in a concave Sph*:1e. A 
convex Globe, which is ſeen only without, not being na- 
turally fit to repreſent a Concavity to us, they bethought 
themſelves of conſtructing a hollow Sphere, in the Inſide 
of which, all the Points which we are concern'd to know 
might bz ſeen, by making it conſiſt of theſe Points only 
tack'd together, and by ſuppreſſing the reſt. 
Each Circle, either great or ſmall, is divided into 360 
Parts, call'd Degrees. Each Degree into 60 Seconds; 
each Second into 60 Thirds; and thus you may proceed 
with this Subdiviſion, ſo. long as you think it fit or poſ- 
ſible. The Diviſion of the Circle into 360 Degrees, has 
been preferr'd to many others, on Account of the Advan- 
tage it has, of yielding many Subdiviſions expreſs'd by 
even Numbers, eaſy to be disjoin'd or collected: 360 
may be divided into two Halves, each 180, or into four 
Quarters, each go. The Quarter may be divided, as 
Need requites either into three times 3o, or into nine 
times 10, or into ſix times fifteen, or into eighteen times 5. 
Degrees are mark'd with (0), Minutes with a little Stroke 
(Y, Seconds with two Strokes (“), Thirds with three (%, 
Fourths with (“), and fo on. 
The Axis of a Circle is a Line, which 
is conceived to pass through the Centie, The Axis. 
and whoſe two Ends, call'd the Poles, are 
equally diſtant from all the Points that The Poles. 
bound the Citcie. | 


The Horizon, which encompaſſes the The Horizon. 


| Whole Spheie, is a Circle placed parallel 
with regard to the Surface of our Abode, | 
L 2 On 
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on four ſmall Columns “, faſten'd on a common Foot, or 
better ſtil], on four little Conſoles F, which meet below. 
to make the whole Machine conveniently revolve on 2 
fix'd Foot, by means of an tron Pin. 

The Horizon may much eafier be ſupported on four 


Branches, or on two Semicircles of Paſteboard croſſing 


each other, and faſten d by a ſimple Foot F. If we ima- 
gine a Line perpendicularly falling on the middle of the 


Horizon, and having both its Ends equally diſtant from 
| it, it will be the Axis of the Horizon. 


Z E., The two Points which termmate the Axis 
NA Fis r. are calbd Zenith and Nadir. The Zenith 
Y is above Z E, and the Nadir below N. A. 
The Meridian, which may be made of Paſteboard, or 
of Wood, but more uſefully of Braſs, is a large Circle 
vertically inſerted into the Horizon, into which it enters 


one Half: It muſt be faſten'd there, without being able 
to deviate either to the Right or Left; but it revolves 
freely therein downwards from above, and from below 


upwards, by fliding in a Groove C, which fixes it upon 
the Foot, and in two Notches D, made in the Circle of 
the Horizon, | 7 

The Axis of the World E F, is an iron Rod, which 
croffes the ſmall terreſtrial Globe placed in the Middle of 
the Sphere, and reaches from one Side of the Merid ian 
to the other. The upper End of this Axis 1s call'd the 
Arctic Pole A. P. The under is call'd the Antarctic or 


Soutbern Pole S. P. We muſt not wiſtake the Axis of 


the World, extended from Side to Side of the Merid ian, 
for the Axis of the Meridian itſelf. If we had a Mind 
to give the Meridian an Axis, by keeping it equally di- 
ſlant from all the Extremities of that Circle, the two 
Ends of it would be in the Horizon, and that Line, to- 
gether with e 1 the 

% Horizon into four Quarters. The two 
N Points, through which the Meridian paſſes 
nin the Horizon, are calfd North ard 
South: North, on the Side towards which the Arctic of 
Northern Pole N is inclin'd : Sou h, on the Side under 
which the Antarctic or Southern Pole S is found. The 


two other Points, at which the imaginary Axis given the 


Meridian 
Fig. 2. i Fig. 3. 9 Fig. n 
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Meridian cuts the Horizon, are the Eaſt E, and the Weſt 
W. Theſe four Points are call'd Cardinal“, becauſe all 
depends and moves thereupon in the Operations. 

They beſides make two other Circles 

croſs, and revolve on the Axis of the The Colures, 
World. Theſe are placed the: ſame way Fig. 4. 

as the Meridian, and: are calbd the two #0As808, cœſ. 
Colures FF, GG; which Name ſignifies | 

cut or mutilated ;. and very likely they obtain'd it on ac- 
count of the Notches which are made in theſe. two Circles, 


that they may ſupport the others, which are to be croſs- 


wiſe falten'd to them. 

The Equator, or equinoctial Circle H, 
is placed at equal Diſtances from the two The Equator, 
Poles of the World, and. divides the | 
Globe into two. Hemiſpheres, the one call'8 Septentrional 
or Northern, the other Meridional or Southern, 

The Ecliptic L is à Circle or. Line, 


which obliquely cuts the Equator, and The Ecliptiss 


Which deviates from it twenty-three De- 
grees and a half on each Side, = 
This Line is exactly in the Middle of. 
a circular Band, 16 or 18 Degrees broad, 2 Tr | 
and call'd the Zodiac K. The Zodiac is Aa Th. 
divided into twelve Portions, every one of celeſtialSigus are 
which contains 30 Degrees. It encom- 2 5 
Far the Space of the twelve celeſtial, 2 8 


igns, under which the Sun is ſucceſſively 


placed in the Courſe of a Year. They made the Band of 


the Zod iac 16 or 18 Degrees broad, that it might encloſe 
all the Space of the Heaven to which the Moon and Pla- 
nets deviate from the Ecliptig. The Sun never leaves that 
Line: The Moon deviates from it to the Diſtance of five 
Degrees, and ſome Planets ſeven or eight Degrees. 

The two Points, in which the Ecliptic 
cuts the Equator, are call'd Equinoxes, The tuo Equi- 
or Equality of the Day and Night, viz. noctial Points. 
the Equinox of the Spring at the firſt 
Degree of Aries L, and the Equinox of Autumn at the 
fit Degree of Libra M. 15 


* Cardines, the Hinges of a Dooy | 
L z The 
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The two Points, where the Ecliptic de. 
The Pointe of viates from the Equator, are the Sol. 
the Solſtices. ſtices, or the Bounds of the Courſe of 

the Sun, viz. the Summer-Solftice at the 
firſt Degree of Cancer N N, and the Winter-Solſtice at the 
firſt Degree of Capricorn O O. 

The two Tropics P Q are parellel to 

The Tropic. the Equator, from which all their Points 

are diſtant 23 Degrees and a half. When 
theſe Machines are made in large, the true Diſtance is 
23 Degrees and 29 Minutes. Nothing is to be over- 
jook'd, when the Largeneſs of the Inſtrument admits cf 
that Exactneſs. | : 

That of theſe two Circles, which is towards the North, 
is call'd the Tropic of Cancer, and the other the Tropic 
of Capricorn ; of which it touches the firſt Degree. 

Let us give the Ecliptic an Axis: This, 

The Polar Cir- Axis will deviate from the Poles of the 
cles, World, or from thoſe of the Equator, 
which are the ſame, by ſo much as the 

Ecliptic itſelf deviates from the Equator it eroſſes. It re- 
cedes 23 Degrees and a half from it ; conſequently the Axis 
of the Ecliptic will deviate 23 Degrees and a half from the 
two Poles z and if we turn the Sphere about, the Fcliptic 
will always have its Axis at -the Diſtance of 23 Degrees 
and a half from the. two Poles of the World, and there 


_ delineate two ſmall Circles, one called the ArQic Polar 


Circle R, the other the Antarctic Polar Circle 8 8. 
Finally, round the Arctic Pole, and on 
The Horary the Meridian without, the little Circle, cal- 
Circle. led the Horary Circle T, divided into 
24 equal Parts, is fix d. On the Extre- 


mity of the Axis is a Hand V, whoſe End reaches to the 


Circle; ſo that if you cauſe the Sphere to make a whole 
Revolution, the Hand, which turns together with the 
Axis, ſha!l ſucceſſively paſs over the four and twenty Di- 
viſions of the Horary Circle. 

To theſe circular Lines they add two Quadrants, of 


_ which it is of Moment well to obſerve the Situation. If 


you introduce in Imagination an Axis in the Plain, and 
through the Centre of the Ecliptic, that Plain deviating 
from 
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from the Equator 23 Degrees and a half on each Side, 
and reſting on the Colure of the Solſtices in NN, and 
on O O, the Line which you make perpendicularly paſs 
through that Plain, will reach the oppoſite Sides of the 
ſame Colure, and exactly at the Diſtance of 23 Degrees 
and a half from the Pole of the Equator, in X and in V, 
Inſtead of an imaginary Hand, or an Index of Metal, 
which would encumber the Sphere, faſten in the Point X 
a Piece of Metal, or a Pivot, that may repreſent the Re- 
mainder of the whole Axis of the Ecliptic, which had 
been taken away. Make two Quadrants to revolve on 
that Point, the one larger, the other ſmaller, with a little 
Interval between the two, and having both their Extre- 
mities under the Circle of the Ecliptic.. If you put a 


little Sun at the End of the large Quadrant Z, and the 


Figure of the Moon at the Extremity of the ſmaller Qua- 
drant A Az by puſhing with your Finger the two Qua- 
drants, either together, or ſeparately, and contrary Ways, 
you of Neceſſity muſt fee the little Figures of the Sun 
and Moon moving under ſome of the Points of the 
Eclipticz fince thele Quadrants, which are both of 90 
Degrees, revolve round the Axis X, diſtant go Degrees on 
every Side, with regard to the Ecliptic I. For this Rea- 
ſon, they make up the Quadrant of the Moon of two 
broken. Pieces, to make the Moon decline ad libitum, and 
expreſs pretty nearly its Deviations from the Ecliptic. I 
forgot to tell yon, that in order to ſet theſe two Quadrants- 
freely in Motion, the Axis of the World EE, muſt be 
cut in B B, to leave them a Paſſage. The reſt of the 
Axis E, being Iron, will always preſerve its Place with- 
out any Diſorder. 

They then reckon in the Sphere fix great Circles, five 
little ones, two Quadrants, and twelve principal Points, 
The ſix great Circles, whole Plains paſs through the Cen- 
tre of the terreſtrial Globe placed in the Middle of the 
whole Machine, and which cut the Earth into two equal 
Parte, are the Horizon A, the Meridian B, the two Co- 
lures FF, G G, the Equator , and the Eclipiic I. The 
five little Circles, which cut the Sphere into unequal Por- 
tions, ate the two Tropics PQ, with the Polar Circles 
RB, SS, and the Hotary Circle T, which is not ſo much 
in, as annex d to the Sphere. The Points of more im- 
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portant Uſe are the Zenith Z E, and the Nadir N A; 
the arctic Pole AP, and the Antarctic 8 P, the North N, 
and the South 8; in the Interſections of the Meridian 


with the Horizon, the Eaſt E, and the Weſt W, in the 
fame Circle; the equinoctial Points L, M, and the Points 


of the Solſtices NN, O O. Then let us join to the Axis 


E E, which ſupports the whole, the End of the Axis of 
the Ecliptic, with the two Quadrants, the one for the 
Sun Z, the other for the Moon A A, and we ſhall have 
all the Pieces together. Let us now come to the principal 
Uſes made of them: In the mean time you will learn the 
Rea ſons of the Names given them. | 15 

PFirſt Jet us obſerve what moſt concerns us in Nature: 
Tbe Sun, which lights us, ſeems every Day to advance 
from Eaſt to Weſt. Beſides we ſee it daily changing, in 
2 regular Manner, the Points of its Riſing and Setting, 
and yearly paſſing through the ſame Points again. It then 
has two Motions, the one call'd diurnal, and the other call'd 
annual. The Quadrant Y Z will now illuſtrate both theſe 
Motions, and through they be contrary to each other, no- 
thing is more eaſy to be conceived than the meeting of 
both in one and the ſame Star. Bring the Sun Z to the 
Equinox of the Spring L, and cauſe the Sphere to make 
zn entire Revolution from the Eaſt to Welt : The Sun placed 
in the Heavens will be carried away with the Sphere. It 
will aſcend and deſcend : You will ſee it move from Eaſt 
to Welt, and ready to begin the fame Revolution again. 
He never leaves the Point of the Ecliptic where he is, 
end yet you fee it deſcribe in Space a Line perfectly like 
the Equator; ſo long as the Revolution of the Sphere 
continues, you lee it juſt under the Equator. If after 
this Revolution you give the little Sun a gentle Thruſt, 
end cauſe it to advance towards the Eaſt, you may then 
bring it under the Meridian, and ſee by how much it 
will be diſtant from the Equator, of two, or twelve, or 
twenty-three Degrees, as you pleaſe. If the little Sun is 
two Degrees diſtant from the Equator, and you cauſe the 
Sphere to revolve from Eaſt to Welt, it will pais through 


all the Points of Space which are two Degrees diſtant 


from the Equator. If it happens to be 23 Degrees di- 
ſtant from it, it will paſs through all the Points of Space 
23 Degrees diſtant from the Equator. If you join Ali 
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theſe Points in Imagination, you will make of them a 
diurnal Circle, parallel to the Equator, and which will 
expreſs the Revolution of the true Sun placed at two, or 
ten, or twelve, or twenty-three Degrees from the celeſtial 
Equator. Your repreſenting Sun has two Motions, te 
one, by which you make it go from one Degree to ano- 
ther, and from Weſt to Eaſt under the Ecliptic, whence 
it never deviates ; the other, by which the whole Sphere, 
Whereof it is a Part, carries it away in a quite contrary 


manner from Eaſt to Weſt, We may. conceive, that it is 


the ſame with regard to the true Sun. Let us ſuppoſe 
the Heavens to revolve from Eaſt to Weſt; the Sun, 
which makes a Part of them, is carried away from Exiſt 
to Weſt with the whole Maſs of the Heavens: And this is 
the daily Motion. Let us likewiſe ſuppoſe, that the Sun 
has a peculiar Motion, by which it advances by very fl.w 
Steps in the Ecliptic, going from Weſt to Eat: This ſtell 
be the annual Motion. We then ſhall ſee it appear ſom e- 
times under the Equator, ſometimes it ſh4l! reach the 
Tropic; then be found between the two: A'ter that it 
ſhall repaſs the Equator, and by continuing its rroper 
Motion under the Ecliptic, by little and little reach the 
oppoſite Tropic, without ever advancing farther, becauſe 
it never leaves the Ecliptic. 

The Combination of theſe two oppoſite Motions may, 
as we already remark'd on account of the Moon, be ex- 
prel>'d by what happens to a Fly placed on the Ede of 
the broad Wheel of a Crane wrought by Hands. Whi'e 
the Wheel deſcends, the Fly may craw} upward*: 'The 
Wheel has one Motion, the Fly has another: But tha of 
the Moon is not - preſently perceived. On the contrary, 
it appears to be carried away as well as the Wheel, How 
ever, if the Fly, always aſcending in a contrary Direc- 
tion to that of the Wheel, obliquely paſſes from ore Edge 
to the other, though we ſee it conſtantly in the Air de- 
ſcibing Lines parallel to either Edge; we alſo ſhall ſee it 
arrive, ſometimes at the middle of the large Wheel (ald 
this repreſents the Sun in the Equator): It ſhall atier- 
wards arrive at one Edge or the other (ard this rep:ecents 
the Sun in the Tropic). Therefore the daily Motion of 
the Sun from Eaſt to Weſt, does not properly belong to 
the Sun; it is rather the Motion of the Heaven, io which 
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it is fi J. But the paſſing of the Sun over all the Degree: 


of the Ecliptic, going from Weſt to Eaſt, according to 
the Antients, is the true Motion of that Star. 

The Sun being by this his peculiar Motion got to the 
Point of the Ecliptic, which is the moſt diſtant from the 
Equator, as NN or O O, if that Point be carried away 
with the Heaven, it can be only on a Path every where 
diſtant twenty-three Degrees and a half from the Equa- 
tor; and this was repreſented by the Circle of the Tropic, 
which the Sun ſhall ſeem to diſcribe when arrived at that 
Point. They give that Circle the name of Tropic and 
Solitice, the latter “, becauſe it is the Bound of its Courſe, 
or of its Remoteneſs, with regard to the Equator. The 
Name Tropic, that is, Reverſion; becauſe the Sun, as it 
purſues its Courſe through the Ecliptic, leaves that parallel 
Circle, to draw near the Equator again. 


You may give the Moon A A the fame Motions you 


eauled the Sun to make. If you bring the Moon between 
the Sun and the Earth, you will have an Eclipſe of the 
Sun : If you put the Earth in the Middle, it is an Eclipſe F 
of the Moon. | 
As we ſtudy the Heaven only to know the Relations it 
has to the Earth, let vs now transfer all the Circles juſt 


mention'd, to a terreſtrial Globe of a reaſonable Size, and 


where every thing may be better perceiv'd than on the 
little Globe found in the Centre of common. Spheres, and 
that generally very much unform'd. You fee, Sir, that 
the Poles of that Globe will correſpond with the celeſtial 


| Poles, and make a Part of the Axis of the World; that 


by delineating on that Globe a Line equally diſtant from 
both Poles, you will have an Equaror in all Points cor- 
reſponding to thoſe of the celeſtial Equator 3 that by de- 
Iincating on it the other Lines with the ſame Proportions, 
and in the ſame Degrees, you will have a terreſtrial E- 
cliptic, two Tropics, two Polar Circles, and, in ſhort, all 
the Points which muſt thereon correſpond with thoſe of 


the Heaven. All theſe Lines transferr'd from the cele- 


ſtial Sphere on a Globe, divide it into as many Bands or 
| broad 


* $9/is Statio, the Bound of the Sun. Tpora} neAioto, 


the Return af the Sun. Hom. Ody, | 
+ From tragrs, deliguium, Deficiency, comes the 
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broad circular Portions, which are call'd 
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Zones. The Space round the Globe, con- The Tones. 
tain'd between the Tropics, is cal the 
torrid or burning Zone; becauſe the Sun never leaves it. 
The two Spaces between the Tropics and the two Polar 
Circles, are the temperate Zones, one Northern, the other 
Southern. The Spaces incloſed within the Polar Circles, 
are the frigid Zones. 

Now place your Globe within a Meridian that ſupports 


its Axis, and put the whole in an immovable Horizon, 
wherein the Meridian may flide, and the Globe freely re- 


volve. You may then at your Choice, and as need re- 
quires, operate either upon the Sphere or on the terreſtrial 
Globe. What we ſhall ſay of theſe Lines, and of the 
Uſes made of them, is equally to be underſtocd of either 
of the Inſtruments, which we ſhall alternately handle. 

Of all the Circles the Horizon alone 


ſenſibly exii's in Nature. The others are The Origin cf 
almoſt made up of a Train of Points the Horizon. 
through which the Sun, or ſome other 

Star, ſha!) have paſs'd. Theſe Points may be a real Paſ. 
ſage 3 but they are not ſeen, and can only be conceived ; 


whereas the Horizon is compoſed of all the Points that 
bound our Sight “, 


or which determine the half of the 
Heaven, or tne upper Hemiſphere which we ſee, and 
mark out the Separation of it from the inferior Hemil- 
phere which we do not fee, Theſe two halves of the 
Heaven are equal or neaily ſo; for the Earth being as a 


fſingle Point, in compariſon of the flarry Heaven, the 


Obli iquities, and even the whole Body of the Farth, are 
here of no fort of Conſideration.” They hinder not the 


Earth from being but a ſingle Point, in the Line or in the 
Planet that divides the Heaven into two Parts. They 
' hinder not the Eve placed on that Point, from ſeeing the 


upper half as large, or almoſt as large, as the inferior : 


And in reality we fee the Stars dizmetrically oppoſite, as 


the Hyades, which are in the Forehead of Taurus on one 


Side, and thoſe of the Scorpion on the other, appear on the 
© two oppoſite Borders of the Horizon at the lame Time. 


L 6 | | The 
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The Horizon of 2 hors being des 

Tram obil termined by two vertical Points, the one 

. che ſuperior, calld Zenith Z E, the other 
in Spheres. inferior, call'd Nadir N A, both diſtant 
go Degrees fram the Borders of that 

Horizon; z if you leave that Place, you change your ver- 
tical Points; you of courſe chapge alſo your Horizon; 


and if you advance under a new Zenith, five, ten, or 
twenty Degrees diſtant from the firſt, the new Horizon 


likewiſe will diſcover five, ten, or twenty new Degrees of 
the Heaven before, and hide as many behind us; becauſe 
the Horizon is always, and on all Parts, 9o Degrees di- 
Rant from the Zenith. Woe therefore ought to have a 
moveable Horizon, that might be turn'd ad libitum, in 
order to repreſent the Horizon of every Point of the 
Earth : But it is one and! the ſame thing, to place the 
3 at 90 Degrees dillance fiom whatever Point you 

y be pleaſed to chuſe in the Globe, or to turn the 
Globe itſelf, and bring the propoſed Point to 9o Degrecs 
from the Horizon. For this Reaſon they have made the 
Horizon firm and unmoveable in Spheres; becauſe it, as it 
were, multiplies itſelf, and by the Mobility of the Glote 


becomes the Horizon of all the Points of the ſame, But 


we cannot find the Herizon of any Place propoſed, with- 
out knowing the Uſe of the Meridian. 

The Meridian is a great Circle that 
The Appoint. paſſes through the Poles of the Sphere, 


Uſe of 
22 ns through the vertical Points of a propoſed 


\- 


Equator, If we go from North to South 
on one and the ſame Line, conceived and delineated after 


this Manner, we change not our Meridian: But if we go 
from Eaſt to Weſt, we inceſſantly change our Meridian, 


and we may reckon as many Meridians as there are Points 
in the Equator, However, as a ſingle Horizon is ſuffi- 
cient in the Sphere for all the Points ia the Wo Id, a 


 tingle Meridian likewiſe may become the Meridian of 


any Place; ſince by turning the Globe you may bring 
what Place you pleaſe under the common Meridian, which 


will ſupply the Place of all others. 


As the Horizon cuis the World into two Hemiſpheres, 


ihe Meridian cuts the Horizon into two o equal Parts, 


the 


Place, and through ſome Point of the 
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the one Eaſtern, where we ſee the Stars aſcend, the other 
Weſtern, where we ſee them go down. The Duration of 
the Day, is that Time in which the Sun appears in our 
Hemiſphere. The Meridian, which divides that Hemi- 
ſphere into two equal Parts, does of courſe alſo cut the 
Duration of the Day into two equal Portions : It is Mid- 
day when the Sun touches that Circle; and for this Rea- 
ſon it is call'd Meridian, or the Divider of the Day. 

The chiet Uſes, to which the Sphere 
and Globe are applied, depend on the TheſeveralUſes 
Knowledge of the Points mark'd on the of the Globes. 
Meridian and the Horizon. 

The Points mark'd on the Meridian are, Firſt, 'The 360 
Degrees of the Circle, diſpoſed in four Nineties, which 
are reckon'd from the Equator to the Poles: Secondly, the 
Climates or ſucceſſive Increaſings of the Days from the 
Equator to the Poles. 

The Points mark'd on the Horizon are of three Kinds: 
Firſt, on the inner Border of the Horizon were brought 
down the 360 Degrees of the Ecliptic, together with the 
twelve celeſtial Signs, which were placed by thirties, 
placing the firſt Degree of Aries, and the firſt of Libra, 
in the two Points where the Axis of the Meridian, if it 
had one, would certainly have been. Secondly, The next 
Circle in the Horizon contains the twelve Months and the 
365 Days of the Year, over againſt thoſe Degrees of the 
Ecliptic under which the Sun is in every one of theſe 
Days. Thirdly, The laſt Round of the Horizon contains 
the Name of the Winds, according to their ſeveral _ 
Quarters. 5 

This Order of the Horizon is the ſame : 
in the armillary Sphere, in the terreſtrial The Preeeffion 
Globe, ard that which repieſents the of theEquizoxes, 
Heaven at large, with the An mals which 


the Stars are named after. But making uſe of a celeſtial 
Globe, you, perhaps, will be ſurprized not to find the 


K4ieudar of the Horizon agreeing with the Ma ks of Fi- 
gures of the Avimals, which are delineated in he Ecliptic 
on the Globe itſelf. In the Horizon, the 10th of March 
carieſponds with the firſt Degree of Aries, and th.: hiſt 
Degree touches the Equinox of the Spriug, or the Inter- 
ſcctlon of the Ecliptic on the firſt degree of the Equator 

| | on 
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on the Eaſt ſide. You likewiſe will find there the 11th 
of June mark'd over-againſt the firſt degree of Cancer, 
where is the Point of the Ecliptic the moſt deviating from 
the Equator ; and that is the Summer-Solſtice. You then 
will ſee there the 12th of September placed over-againſt the 
firſt Degree of Libra, and at the other Interſection of the 
Ecliptic, on the 180th degree of the Equator, which is 
the autumnal Equinox. Laſtly, You ſee 8 the 11th 
of December placed over- againſt the firſt Degree of Capricorn, 
where the Ecliptic declines moſt from the Equator toward 
the South Pole; and that is the Winter-Solſtice. If from 
the Edge of this Horizon you carry your Eye to the ter- 
reſtrial Globe, you will there indeed find the compendious 
Mark or Character of Aries, near the Interſection of the 
firſt Degree of the Equator ; but the Stars themſelves of 
Aries, and the Figure of the Animal which comprehends 
them within its Extent, ate thirty Degrees farther towards 
the Eaſt. All the compendious Marks of the other Signs 
are placed on the reſt of the Ecliptic as they are mark'd 
on the Horizon. But the Signs themſelves, or the Ani- 
mals with their Stars, begin 30 Degrees farther towards the 
Fal. Whence can this enormous Difference between the 
Kalendar of the Horizon, and the Order mark'd on the 

Globe proceed ? | | 
This Difference is what they call the Preceſſion of the 
'Equinoxes. The firſt Aſtronomers, who conſtructed the 
Sphere, took care to place the firſt Degrees of the Signs 
Juſt named, at the Points of the Equinoxes and Solſtices. 
They had reckon'd thus of a long Time, and they wete 
perſuaded, that the Stars ſeen in thoſe Points never left 
them. However, they obſerved by degrees, that the firlt 
Star of Aries deviated by the Space of a Degree from the 
Point of the quinox owaids the Eaſt, and that within 
the ſpace of ſ.venty Years; and now all the Signs are at 
'Jaſt advanced 30 Dc:g'ees towards the Eaſt, and dillant 
from thoſe Points to which they gave their Names. But 
theſe Points {till keep the Names of the Signs, which 
are no longer there: Though the Sun, on the 10th of 
March, be under the firit Degree of Piſces, they ſtill ſay 
as foimerly, that it en ers Aries on that Day. It is the 
ſame with the reſt reſpe&ively * Which, by the by, is 4 
new Matter of Shame and Confuſion to Alttologers, They 
| | gie 
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give to Libra benign and favourable Influences, to the Scor- 
pion Malignity, and to the other Signs Effects agreeable to the 
Nature of the Animals or Objects of which theſe Signs 
bear the Names. More eſpecially they pretend, that the 
whole Activity of the Influence appears, the Moment 
when ſuch or ſuch a Sign begins to aſcend the Horizon: 
But their Pretences are moſt frivolous 3 fince when they 
ſay a Man is born under the dangerous Aſpect of Scor pis, 
it was really the Sign Libra which came above the Hoti- 
zon, the Moment of that Man's Birth, and it is the Sign 
Gemini which aſcends, when they talk of Cancer, and ſo of 
the reſt. 5 | 

As the whole Sphere, or the Globe, may ſucceſſively 
have all their Points brought under the Meridian, and the 
Meridian may lower or heighten the Axis of the World, 
by ſliding within the Notches of the Horizon; it is an 
eaſy Matter for us to determine the A pcQs of the Heaven, 
with regard to all the People of the Barth; to meaſure 
the Diſtances of Places, to know the Duration of Days 
and Nights for ſuch or ſuch Places, the Moment of the 
riſing and ſetting of the Sun, the Hour of its being in ſach 
or ſuch Place, when it is Mid-day in another; in ſhort, to 
anſwer, by the Help of a Sphere or Globe, all the Que- 
ftions relating to the Situation of Places, either with re- 
gard to each other, or With regard to the Sun and the 
whole Heaven. a 

If we have a mind to know the ſeveral | 

Horizons of Nations, and the Manner in The ſereral 
which they ſee the Sun, we mut begin Ap ds of the 
by looking into the Aſpect of the Heaven, Heaven.“ 

with regard to thoſe People who aie under 

the Equator. And that we may judge of all by a fingle 
one, let us, for Inſtance, take the City of Quite, ſituated 
on the Northern Limits of Peru, at a Diſtance pretty near- 
ly equal from bo:h Poles of the Earth. 

* Bring Quito under the Meridian : The Desree of the 
Meridian, which ſhall corre pond to it, di be the Zenith 
of Quito. Raile that Zenith above the i1crizon, till you 
| may 


4 


Fou may, in order to make the Meridian move without any 


— take oi the two Scie ws that fix ihe Hoary Citde on the 
eas. "OE 
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may reckon 9o Degrees from that Point of the Horizon; 
then you will perceive the two Poles of the World brought 
into the Horizon. Quito has then its Zenith in a Point 
of the celeſtial Equator, and at 9o Degrees diſtance from 
each Pole of the World. In this Situation, the Equator, 
and all the Circles parallel thereto, muſt needs cut the Ho« 
rizon directly, and without inclining on one Side more 
than on another. The Horizon reciprocally cuts the Equa- 
| tor, and all the Circles parallel thereto, into 
two equal Parts. This is what they call 
the rectangular Horizon, or a right Sphere. 
The Reſults of this Situation are theſe : 

We have Day, io long as the-Sun remains above. the 
Horizon: Now dall the Circles, which the Sun deſcribes from 
one Tropic to the other on the Horizon of Quito, are cut 
into two equa] Portions by. that Horizon, ſince they fall 
thereon directly. Days are then equal there. to the Nights 
all the Year round, that is, the Day is twelve Hours, and 
the Nights as much.. | 

As the Sun there deſcends directly under the Horizon, 
it goes much quicker from it, than if it ſunk obliquely 
under it. Therefore the Twilight muſt be ſhorter at Quito, 


The ReQan 
lar 5 


than in thoſe Places where the Sun croſſes the Horizon 


obliquely.. 

The Sun is three Months in its paſſing through the 
Ecliptic, from the firſt Degree of the Equator to the Tro- 
pic of Cancer, and three Months more in its Return to the 
Equator, or the firſt Degree of Libra. When it is come to 
the Point of the Ecliptic which cuts the Equator, it is car- 
ried by the Motion of the Heavens on a Circle which 
repreſents the celeſtial Equator, and which paſſes vertically 
over all the Points of the terreſtrial Equator. He then at 
that Day paſſes through the Zenith, of Quito, and will again 
paſs over it ſix Months after. The Inhabitants of Quito, 
and all ſuch as live under the equidoctial Line, ſhall then 


twice in a Year fee the Sun perpendicularly paſling over 
their Heads. | | 


| Let us now leave the equinoctial Line, 
The oblique Ho- and make choice cf ſome other well known 


Aro, or the ob- Place in the torrid Zone: For Inſtance, 
Aue Seher. 8 Mexico, the capital of New Stain. 1 bring 
this under the Meridian, and find, that it 

ke Correſpongy 
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eerrefponds to the 2oth Degree mark'd on the Circle, 
It has then a Zenith 20 Degrees diſtant from the fore- 
going, and from the, celeſtial Equator in which the Zenith 
of Quito is. When we were, at Quito, our Horizon 
touch'd both Poles. All the Stars, revolving round the 
Poles with the Heaven, roſe and ſet in that Horizon. 
The Horizon of Quito cut in half all the Circles deſcribed 
by each individual Star. The only Points of the Poles 
remain'd invariable, and in the Horizon. But now that 
we are brought to Mexico, it is no longer thus. We have 
removed twenty Degrees from the Equator towards the 
arctic Pole, Our Horizon muſt no longer terminate in the 
arctic Pole, but be twenty Degrees lower down, and riſe 
behind us twenty Degrees above the antarftic Pole, which 
will then be hidden. We therefore determine the Horizon 
of Mexico, and of any other Place, by elevating the Pole 
above the Horizon as many Degrees as the Place intend- 
ed is diſtant from the Equator. For bringing the Hori- 
zon under the Pole, or elevating the Pole above the Ho- 
rizon, is one and the ſame Thing; 2nd we only clevate 
the Pole, becauſe the Horizon is fix'd both in Globes 
and Spheres, 

In this new Diſpoſition of the Sphere, which is call'd 
oblique, I find every thing different. The Equator alone 
is cut into two equal Parts by the Horizon. The Tropic 
of Cancer, which is nearer the elevated Pole, is 'more 
above than it is under the Horizon; and the Tropic of 
Capricorn on the contrary, which is nearer the depreſsd 
Pole, is now cut by the Horizon into two unequal Parts, 
the ſmaller of which is in the viſible Hemiſphere, and the 


larger in the inferior. All the Circles parallel to the 


Equator, which the Sun deſcribes from Day to Day, by 


the Motion of the Heaven that carries it with itſelf, will 


be proportionably cut with the ſame Inequality. The 
Inequality will be leſs, in Proportion as the diurnal Pa- 
rallels ſhall be leſs remote from the Equator. The Portion 
of che Circle the Sun ſhall deſcribe above the Horizon of 
Mexico, will always be ſmaller and ſmaller, as it draws to- 
wards the Tropic of Capricorn. This diurnal Arch will 
conſtantly increaſe, in its Progreſs towards the Tropic 
of Cancer. Hence the Increaſe of the Length of the 
Days, and the Diminution of the Nights, towards the 

6 Summer- 
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Summer: ſolſtice: Hence the decreaſe of Days and the 
length of Nights, as the Sun approaches to the Winter 
ſolſtice: Hence in ſhort, the Equality of the Day and the 
Night, when the Sun deſcribes the Arch of the Equator 


ſince the Horizon of Mexico, cutting that Circle into twa | 


equal Parts, renders the diurnal Arch equal to that, which 
the Suns runs through in the lower Hemiſphere. 

Next to this I remark, that the Sun being come in the 
Ecliptic to 20 Degrees of Declination from the Equator, 
that Day deſcribes, by the Motion of the Heavens, a 
Circle parallel to the Equator, and paſſing through all the 
Points which are twenty Degrees diſtant from the Equa- 
tor. It will then paſs through the Zenith of Mexico, 


Continuing its Progreſs in the Ecliptie, it will decline from 


Mexico only three Degrees and a half towards the North, 
before it arrives at the Solltice ; ſince the moſt declining 
Point of the Ecliptic is but 23 Degrees and a half diſtant 
from the Equator. Continuing its Courſe in the Fcliptic, 
it will neceffirily repals the Declination of 220, then 
gradually will proceed to that of 21, and at laſt, that of 
20 Degrees. It will therefore on that Day deſcribe anew, 
a Para lel, which will paſs again through the Zenith of 
Mexico. It will then, twice in a Year at Noon, paſs 
directly . over the Heads of the People of Mexico; and fo 
generally over that of all the Inhabitants of the torrid 
Zone. For, if I bring, for Inſtance, the Town of La 
Plata on the Horizon, and the Mines of P:tof, which 
are on the Borders of Peru in South-America, nearly equally 
diſtant from the Equator, by raiſing the antarctic Pole 
18 or 20 Degrees above the Horizon, I ſhall find the 
very ſame Effect, and with a Diſpoſition entirely alike. 
Only the Days, which were the ſhoztelt at Mexico, ſhall 
be the longeſt at La Plata, which lies on the other Side of 


the Equator. 


Let us now return to Mexico, and look what are the 


Days of the Year when the Sun is to pals through the 


Zenith of that or any City. The Operation for one wil] 
ſerve as a Rule for all the reſt: We need only ſee, what 
are 


*La Plata, in Spaniſh, the Silver. The Silver City, thus call'd 
on account of the Mines of that Metal in its Neighboarhood. They 
abandon'd them, to give their whole Care to the Silver Mines of Pay 
ich, eizhteen Leagues from La Plata, 
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are the Points of the Ecliptic, which paſs under the twen · 
tieth Degree of the Meridian, where I am inform'd that 
the Zenith of Mexico is. By turning round the Globe, 
I ſee two Points of the Ecliptic paſſing under the twens 
tieth Degree of the Meridian. Firſt, I ſee the 26th De- 
gree of Taurus, and continuing. the Revolution, the third 
Degree of Leo paſſing under it. I look out in the Ho- 
rizon, to know what Days of the Year correſpond with 
both theſe Points. I find that the 18th of May anſwers 
to the 26th Degree of Taurus, and the 26th of July to 
the third Degree of Leo. I then thereby know, that the 
Sun paſſes perpendicularly over Mexico on the 18th of 
May, and the 26th of July; and as it recedes but very 
little from the Zenith of Mexico, before it comes to the 
Solitice, which declines but three Degrees and a half from 
it Northward ; the Sun, for three Montns together, paſſes 
at Noon almoit directly over that City, and the Heads of 
all the People near the Tropics. The Sommer ought 
coniequently to be much more inſufferable there, than in 
the middle of the torrid Zone, and under the equinoQial 
Line, from which the Sun deviates much fatter, But 
we have already obſerved “, from the agreeing Accounts 
of Travellers, that by a fpecia] Providence of the Creator, 
the Eteſan Winds bring towards the Tropics, when the 
Sun draws near them, ſuch a vaſt Quantity of Fogs and 
Rains, that the Summer, which ought to roait them, in 


rea iy becomes their Winter, or the coldeſt Seaſon they 


have. 

As the Pole is twenty Degrees above the Horizon of 
Mexico, the Stars, which are leſs than twenty Degrees off, 
will never ſet with regard to that City; ſince the Circles 


* they deſcribe, never fall under the Horizon, and are 


never interſected by it. Therefore the V/ minor will be 
ſeen every Night at Mexico. But the Urſa major, which 
is a great deal more than 20 Degrees diſtan: from the 
Pole, ſhall rife and ſet there. Whereas it is always ſeen 
in our Climate, becauſe as we are 49 Degrees diſtant from 


the Equator here at Paris, our Pole is ſo much elevated. 


Now the Limits of the Circle which the ſeven Stars of 
the Chariot or Charles's Wain deſcribe round the Pole, 
recede only forty Degrees from the Pole : They then 


da 
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do not go down under the Horizon; nor do they ſet with 


regard to us. | 
Let us now bring under the Meridian ſome Country that 


ſtands in the Middle of the temperate Zone, as Hungary, 


Auſtria, France, Acadia, or the French Colony, which now 
inhabi:s both Sides of the River St. Laurence. We, for In- 
Rance, ſhall find Qebec, which is the capital Town of Ne 
France, 47 Degrees diſtant from the Equator. The Pole 
elevated 47 Degrees above the Horizon thall give us the 
Aſpect of the Heaven, anſwerable to the Situation of the 
capital Town. of Canada. In this Situation we ſhall ſee 


one half of the Equator above, and one half under the 


Horizon; but, at the ſame time, all the diurnal Parallels cut 
with a greater Inequality than they were at the Horizon 
of Mexico. The Tropic of Cancer, which riſes above the 
Horizon, together with the Pole adjacent, has almoſt a 
two-third Part elevated above the Horizon. The Day 
mult then, in the Time of the Solſtice, be theie a'moſt 


two Thirds of four and twenty Hours long. On the con- 


trary, the Horizon cuts the Line of the Tropic of Capri- 
corn in ſuch a Manner there, that it has almoſt a two-third 
Part ſunk under the lower Hemiſphere, Days muſt then 
be there but eight Hours, or ſomewhat more, towards the 
twenty-ſecond of December. We ſoon ſhall ſee, how the 
little horary Circle, with its moving Hand, ſhews us the 
Duration of Days on every Horizon, without Trouble or 
Calculation. . „ ä 

Let us make our laſt Station within the Space which ex- 
tends from the Equator to the Pole, and let us ſtop at Vor- 
neo, a large Town, which we find at the Bottom. of the 


Gulph of Bothnia, terminating the Ba/tick Sea, at the En- 


trance of Lapland, and: almoſt under the arctic polar Cir- 
cle. Torneo, when brought under the Meridian, there finds 
its Zenith at the Beginning of the 67th Degree of Diſtance 
from the Equator. The Pole, elevated as many Degrees 
above the Horizon, carries with it the Tropic of Cancer, 
ſo far as to keep it wholly above the Horizon, or grazing 
the Horizon with its under Edge. As the Pole is there 
elevated 67 Degrees, there can remain but 23 Degrees from 
that to the Zenith, for compleating the Number 9o De- 
grees. There are, from that Zenith to the Equator the 


67 Degrees, which ſerved me for a Rule, and from the 


Equator 
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Equator to the other Tropic 23 Degrees, or a little more, 
which are in all the go other Degrees that reach on the 
oppoſite fide as far as the Horizon. The Horizon of Tor- 
%% does then touch on one ſide the lower Border of the 
Tropic of Cancer, ard the higheſt Point of the Tropic of 
Capricorn on the other. Thus the whole Tropic of Cancer 
is above, ard the whole Tropic of Capricorn beneath the 
Horizon. In the Middle of the Summer, when the Sun 
deſeribes the Tropic of Cancer, the Day ſhall there be four 
and twenty Hours loog. The Sun, by grazing upon the 
Horizon, perhaps will meet there with ſome Eminence, 
and pothbly hide itſelf behind it: But it will. riſe and be 
ſeen ' again an Inſtant after. On the contrary, the Sun 
being, on the twenty ſecond of December, come to the 
Tropic ef Capricorn, ſhall deſcribe a Circle, of which there 
will de not the leaſt Portion above the Horizon: It will 
therefo:e not be ſeen there for four and twenty Hours to- 
gether : At moſt it will riſe above the Horizon with its 
upper eige only, and by a few wandering Rays proclaim 
the Beginning of the Day ; but it will immediately fink 
back again into the infertor Hemiſphere ; unleſs the Re- 
fractions occalion'd by the Atmoſphere, make it viſible 
for a few Minutes above the Horizon, while it is really un- 
der it. I no longer oblerve to you, that in all Situations 
of the inclined Sphere, the Equator has always one Part 
above the Horizon, equal to that which is under, whence 
comes the Univertality of twelve Hours Day and twelve 
Hours Night all over the Earth, when the Sun is deicrib- 
ing the equinoctial Line. The Reaſon of the Diviſion of 


the Equator into two equal Halves for all Horizons, and 


of the Diviſion of the parallel Circles into two unequal 
Portions, is grounded on the Horizon and the Equator's 
being two great Circles having the ſame Centre, viz. that 
of the Earth; whereas the diurnal Parallels, which the 
Sun deſcribes from the Equator to both Tropics, more and 
more recede from that Centre towards the Poles ; whence 
follows, that the nearer | theſe Parallels draw toward the 
elevated Pole, the more. they themſelves rile above the 
Horizon, and there prolong the Day. On the contrary, 
the more they fink under the Horizon towards the Pole 
depreſs'd, the more they leſſen the Length of the Day 

| SE above 
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above the ſame Horizon, while they lengthen it in the im 
ferior Hemiſphere. 

Now it remains, that we ſhould get under the Pole, 
and examine the Aſpect of the Sun, with regard to ſuch 
as have the Pole itielf for their Zenith. If that Part of the 
World is habitable, they muſt needs have the Horizon in 
the Equator; for the Pole and the Zenith being the ſame 
thing, they both find the Equator and the Horizon at go 

Degrees Diſtance on every Side. They are 
The Parallel united, or become parallel to each other: 
Sphere, or the For Which Reaſon, this Diſpoſition of the 
P arallc] Horizon. World is calbd the parallel Sphere. You 
ſee the Conſequences of it. The Sun is 
fix Months together on this fide the Equator towards the 
Arctic Pole, and fix Months on the other. If the Equa- 
tor is the Horizon of the People which may dwell under 
the Pole, they ought to ſee the Sun going fix Months to- 
gether round them, riſing by degrees, during the firſt three 
Months, to the Height of twenty-three Degrees and a half, 
and during the other three Months, ſinking by Circles dif: 
poſed in the Form of ſpiral Lines; till it deſcribes, on the 
26th or 27th of September, a parallel Circle, then begin- 
ning to recede from the Equator 3 z and thus it alſo quits 
their Horizon. 

But are then theſe People for fix Months together buried 

en Darkneſs? Not at all. They enjoy a perpe- 

ual Aurora, till the Sun is fallen 18 Degrees, and per- 
ts more, under the Fquator or Horizon, which are here 
but the ſame Thing. The Sun is two Months before he 
geis thither, and in two Months more he comes thither 
again, and begins a new Crepuſcle, which promiſes the Day 
for two Months before the riſing of the Sun. Reckon- 
ing the Crepuſcles for a Part of the Day, they are en- 
lighten'd ten Months together, and during the two Months 
of their Night, the Moon going twice the ſame Couric 
which the Sun makes in a Year, they ice it above their 
Horizon two half Months of that Time: Thus they pals 
no more than two Fortnights in all; in a deep Obſcurity, 
Nay, we may affirm from a Multitude of Accounts, that 
the Crepuſcles being much greater towards the Poles than 
in our Climates, they enjoy them even before the Sun has 
reach'd the 18th Degree from their Horixon : So that * 
ave 
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have no Nights abſolutely dark, and even are, ſtrictly 
| "ſpeaking, of all Nations, thoſe that have the greateſt Share 


of the Benefit of the Light. We have, at preſent, no 
Certainty, that there are any People immediately under the 


| Pole ; ſo that we dare not affirm it. But the Thing is very 
| poſſible; and we know, from the Accounts of the Danes 


end Norzoegians, that the Situation of the Green/anders, and 


| of many Tartars, who are as fond of their Country as we 


of ours, is pretty near the ſame as that juſt deſcribed. A 
nicer” Reſearch would here be very needleſs. You ſee what 
Method is to be follow'd, to be certain when the Tropics 
are, or are not cut by the Horizontal Circle. On this 
Knowledge depends the Study of the Length of the Days 
in every Country. 2 | 

Now, in a few Words, let us recapitulate what relates 
to the Horizon. The Zenith is either in the Equator, or 
ſomewhere. between the Equator and the Pole, or, in ſhort, 
the Pole itſelf is the Zenith. Thoſe, who have their Zenith 
in the Equator, ſee the Poles touching their Horizon, 
which, with regard to them, cuts the Equator, the Tro- 
pics, and all the diurnal Parallels into two equal Parts ; 
whence proceeds the perpetual Equality of Days in the 
right Sphere. | 

Thoſe, who have their Zenith between the Equator and 
the Pole, ſee their Horizon as much below the Pole, ay 
they themſelves are diſtant from the Equator. The Equa- 
tor, and all the diurnal! Parallels, are inclined to that Ho- 
Tizon. The Equator riſes one half above, and the other 
is hid under the Horizon. The Tropics and the Parallels 
are by it cut into unequal Portions ; even ſome Parallels 
near the elevated Pole get entirely free from the Horizon, 
and the Parallels adjacent to the oppoſite Pole lie entirely 
Hence the Inequality of Days and 
Nights, and the perpetual Variety of thoſe Inequalities in 
the extenſive Length of the oblique Sphere. | 

Thoſe, who have the Pole for their Zenith, have no other 


Horizon than the Equator. Thus the Sun, which dwells 


fix Months on this Side the Equator, and fix on the other, 
is up for ſix Months together, and lies conceal'd for a like 
Space of Time in the Parallel Sphere. 

The Globe and the Sphere may ſtill, without any Ap- 
Plication or Study, ſoon inform us of the relative Diſtances 
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of the Red Sea, they were generally perſuad 


\* : 
of all the People, either from Eaſt to Weſt, or from North 
to South. The Diſtance from Eaſt to Weſt is call'd Longi. 


tude, becauſe the Antients had travell'd that Way more, 


and knew a greater Extent of Country from Eaſt to Weſt 


than from North to South. The Diſtance ſrom the North | 


to the South is call'd Latitude, or Breadth, compared witk 


the other Extent, which the Antients thought was the 


greater; becauſe in the Times when Sciences flouriſh'd in 
Greece, and ſtill more in the Time of Ptolemy, long after 
the Commerce of Andaloasſia (a] had ceaſed by the Way 
—4 that the 
torrid Zone was uninhabitable, and that it was fo alſo 
with the cold Zones. All your Poets are full of Paſſages 
relating to this falſe Opinion. Vou know them, and there- 
fore 1 ſhall not quote them to you. - | 
In Imitation of Pto/emy, who had fix'd 
Longitude, and the firſt Meridian, or the Beginning of 
its Uſcs.. the Longitude of Places, at the Fortunate 
5 Mara, which are our Canaries, becauſe 
they were the moſt Weſtern Lands known in his Time, 
The Northern Nations place the firſt Meridian in the Iſland 
of Teneriffe, one of the Canaries, in which the Pico of 
Teyde ſtands. The French place it in that which is call'd 


the Iſland of Ferro. But there is no Neceſſity of being 
bound to that Manner of calculating Longitude ; wherefore 


they at preſent molt commonly reckon the Degrees of Lon - 


gitude from the famous Meridian Line that paſſes through 


Paris; becauſe having been drawn with prodigious Caution, 


it is the moſt known Term or Point at which to begin Þ 


the Account. | 


| You have a Mind to know how much Pekin, the Capi- Þ 
tal of China, is diſtant in Longitude from Paris. Bring 
Paris under the common Meridian, and then remove that 
Point towards the Weft, counting how many Degrees of 
the Equator paſs under the Meridian, till you ſee Petu f 
brought under the ſame, According to Mr. De P1/e's great 
Globe, you will find 113 Degrees of the Equator inter- 
cepted, between the Meridian of Paris and that of Pexin.f 

I he Arch of the Equator intercepted be- 


The Definition tween the Meridian of Paris, and that of 
of Lougitude, any other given Place, is therefore the 
Longitude of that Place. | 
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In this Enumeration the Arctic Pole being always 
elevated, the Diſtance, which extends 180 Degrees to the 
Right, ſhews how much any given Place is more Eaſt- 


ward than another. The Diſtance, which extends 180 
Degrees on the Left of Paris, ſhews, how much any other 
given Place is more Weſtward than Paris. It would then 
be convenient to call the 180 Degrees of the Equator, 
which are on the Right of the Meridian of Paris, Eaſlern 
Longitude, and the other 180 Degrees, which are to the 
Left of the ſame Meridian, Weſtern Longitude. But as 
it is an univerſal Cuſtom to count one fingle Progreſſion 
of Longitude up to 360 Degrees ; we ſhall do the ſame 
whenever we have an Occaſion to mention Lorg.tude, ac- 
cording to Mr. De P1/e's Globe. The firſt Advantage the 
Degrees of Longitude may be of, is thereby, no doubt, 
to know the Diſtance from one City to another. But that 
fort of Meaſure varies, and requires very great Caution. 
The Degiees of Longitude under the Equator, are 25 
common Leagues ; they are much leſs under the Tropics, 
and continually diminiſh toward the Pole ; becauſe all the 
Meridians, which paſs through the 360 Degrees of the 
Equator, run up and unite in the Point of the Pole, 
and leave between themſelves Intervals always diminiſt.ing 
as they draw nearer to the Pole. If we can apply the 
Knowledge of Longitudes to the reducing of theſe De- 
grees into Leagues, it can only be by means of Tab cs, 
where the ſucceſſive Diminution of the'e Degrees, as you 
advance towards the Pole, has been aſſizn'd. Here, Sir, 
it will be ſufficient to acquaint you, that the Degree of 
Longitude, which is 25 Leagues in Length under the 
Equator, is no more than 22 league, or thereabou's, 
under the twentieth D:gree of Diſtance from the Equator 
towards the Pole; 21 Leagues at the goth Degree of 
Diſtance from the Equator ; eighteen Leagues at the 40th; 
1; at the goih; 12 at the Goth; g at the 5cth ; p at the 
at and nothing at laſt at the goth; that is, under tue 
Oe. | 

Bat the great Advantage we have from the Kn:wledge 
of thoſe Degrees, conſiſts in reducing them ino Time. 
Fiftcen Degiecs of the Equator pallig under che cou 
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mon Meridian, are equal to 60 Minutes, or an Hour, and 

cach Degree, of Courſe, is equal to four Minutes; thete 
being four times fficen Minutes in ſixty. The 113 De. 
grees of eaſtern Longitude, which are between Pari] and 
Pekin, may then be reduced to ſeven, Hours and thirty-two 
Minutes ; by which Diſtance Pein is more eaſtward than 
Paris, So, when the Sun riſes to us, it has already been 
up above ſeven Hours and a half at Pekin; and when ft 
is Noon to us, it is above half an Hour after Seven in the 
Afternoon at Petin; ſince they had Noon there ahove 
teven Hours and a half before. On the contrary, Quel 
beirg at 307 Degrees of Longitude from the firſt Meridian, 


or, it you will, having 73 Degrees of weſtern Longitude, 


with regard to the Meridian at Paris; the dun will not 
riſe at Quebec, till fire Hours wanting eight-Minvtes after 
it has riſen at Paris; and when it is twelve o'Clock at 
Paris, it 1s hardly a Quarter after Seven in the Morning at 


The Latitude of a Place is. its Diſtance 
The De&nition ftom the Equator towards either of the 
and Uſes of the Poles; and it being reckon'd on the 
Latitude. Meridian, we may define 1t to be the 
| Arch of the Meridian intercepted be- 
tween the Equator and any given Place. For Inſtance, 
to find the Latitude of Paris or of London, you muſt 
alternately bring theſe two Places under the Meridian, 
and from the Equator to Paris you will reckon 49 De- 
Brees, and to London 51 and a half. | 
The Advantage of this Knowledge is, fiift, that we 
may reduce into common Leagues, of which there are 
25 to each Degree, the Dillances which are from the 
Equator to the Pole. We enter not here upon the Que- 
ftion of the Extenſion or Fla:tening of the Earth towards 
the Poles, which may occaſion no great Difference, if the 
Earth be not entirely round, Secondly, The Knowledge 
of the Latitude puts us in a Way to mount the Globe 
horizontally for any particular Place, that is, to determine 
the Horizon of it, in order to anſwer the Queſtions that 
may be made concerning the aQual time of Day, the 
riſing or ſetting of the Sun in that Horizon on ſuch ® Day 
of the Year, and the Duration pf the Days, Nights and 
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They enquire, for Inſtance, what c'Clock. it is at Tornes 
in Lapland, when it is twelve o'Clock at Paris, this 10h 
of May 1737. After having faſten'd the little horary 
Circle, with its Hand on the Meridian, I bring Torneo un- 
der the Meridian ; and finding it to have 67 Degrees of 
Latitude, I give the Pole an Elevation of a like Number 
of Degrees. I lock out in the Kalendar of the Horizon 
for the 10th of May, and find that it correſponds to the 
19th Degree of Les. I clap on the 19th Degree of Les, 
in the Eclip:ic, a very ſmall Patch of white Paper, or if 
I don't care to daub any thing, I bring under the Meri- 
61an the fame Point of the Heaven, wich I take great 
Care to remark, and under which the Sun is actually placed. 
If, after having appli:zd the horary Hand on the Point of 
Mid-day, that is, on the uppermoſt of the two Figures 
marked XII, I cauſe the Globe ta turn back towards che 
Eaſt; and the Moment when the 19th Degree of le- 
touches the Horizon, the Hand will point at half an 
Hour after two for the riſing of the Sun above that Ho- 
rizon. The fame Point carried thence to the Meridian, 
and from the Meridian to the Weſtern Border of the 
Horizon, will mark out the Path or diurnal Arch of the 
Sun over the Horizon of Torneo. The borary Style will 
point at half an Hour aſter Nine, the Moment the 19th 
Degree of Taurus ſinks under the Horizon. Thus I am 
preſently inform'd, that the Duration of the Day on the 
10.h of May is ig Hours, and that of the Night five 
Hours at Torneo; if we miy call that Night, when the 
Sun, obJtquely going down, {inks but three Degrees under 
the Horizon. 

It is required, what the Aſpect of the Heaven and the 
Duration of the Day will be for the lame Place, on the 
Sch of December. I luok for the 8th of December in the 
Kalendar on the Horizon, where it correſponds to the 
16th Degree of Sagittary. That Degree being brought 
under the Meridian, and the Hand placed at Noon, it 
you then turn the Glove io as to make the 10:h Degree 
of Segittary jult appear above the Eiflern Part of the 

orizon, you will hid the Hand pointing to half an 
Hour after eleven, the very intlant the Sun, or the ſaid 
16th Degree, ſhall get above the Horizon 5 and when it 
Mall pais under the other Edge thereof weſtward, you 
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will find the Hand at half an Hour after Twelve. There- 
fore the Day is but an Hour, and the Night 23 Hours 


long on the 8th of December at Torneo. © | 


To the Advantage of knowing the Elevation of the Pole, 
and of finding the Horizon of a Place, by the Knowledge of 
its Latitude, let us add that of knowirg the Elevation of 
the Equator, for the Horizon of the ſame Place. | 

When the Globe is horizontally mounted for Paris, 
vou have 49 Degrees Diſtance between the Pole and the 
Horizon, juſt as you have them in Latitude between the 
Equator and the Zenith. Now from the Zenith to the 
Horizon there ate bu go Degrces on every Side. If from 


theſe 90 you take the 49 of Lat'tude, there remains 41, 


vihoie Number expreſſes the Height of the Equator above 
the Horizon of Paris. The Height of the Equator above 
the Horizon is then the Difference between the Number 
of the Degrees of the Elevation of the Pole, and go De- 
grees. | „ 

By this Means you know, that on the 21ſt of March, 
ard the 23d of September, the Sur, which then deſcribes 
the Equator, at Noon obtains the Elevation of 41 De- 
grees above the Horizon of Paris. Add thercto the 
twenty-thiee Degrees and a half of Declination, or of a 
greater Elevation towards the Arctic Pole, you will have 
54 Degrees ard a half for the Elevation of the Sun at 
Noon, on the 22d of June, that is, the Day of the Sol- 
{iice. From the 41 Degrees, which is the mean Height, 
or that of the Equator, take the like Sum of 23 Degrees 
end a half, you will find 17 Degrees and a half for the 
i levation of the Sun at Noon, on the Day of the Winter- 
$olltice at Paris. You may With like Eaſe | know the 


exact Height of the Sun at Noon for ary Day of the 


Year whatever. For if after having found in the Ecliptic 
tlie Place or Degree of the Sun for any given Day, you 
bring that Degree under the Meridian, you ſee by how 
much the Sun declines from the Equator, either on this 
Side towards the oppoſite Pole, or on the other Side towaras 
the oppoſite Pole. If it be on this Side in the Northern 
Signs, add the Declination to the Height of the Equator, 
zou will have the Elevation of «the Sun at Noon ſor the given 


Day. If the Sun is in the Southern Signs, deduct its De- ] 
_clization from the Height of the Equator above the Horizon. 
| | Hence Þ 
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Hence follows, that whoever knows the Latitude, knows 
the Elevation of the Pole, whoſe Meaſure is the fame : 
That whoever knows the Elevation of the Pole, knows 
likewiſe that of the Equator, which is always the Com- 
plement or the Differer ce between the Height of the Pole 
and go Degrees : Laſtly, That he, who knows the Eleva- 
tion of the Equator, knows allo the Ele vation of the Sun at 


Noon for all the Days of the Year, by the Addition or 


Subſtraction of its Declination. 

| Globes are of Service in a hundred other Particulars, 
of which we muſt defer the Enumeration to a Treatiſe of 
Aſtronomical Inftruments, which I hope hereafter to give 
vou. It was proper at /eiſt, to give you this faithful Ae- 
count of the moſl common Helps which we borrow from 
thence, in order to convince you of the Favours, for which 
we are teh-lIden to the Learned of Greece, sud to Natural 

täloſophy, which has fan-ded the'e wonderful] Machires 
on the Obfe;vations of the Ryrtundiry of the Farth, on the 
Obſervatjons of the Points which bound che Courſe of the 
Sun, 01 the reguler Obſervations of the kveral Hlm'z tt, 
and the various Flevario s ff te Pele; in N.vit, Gu 
Series of inconteſted Expziinicuts. 
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The Revival of SCIENCES. 


DI AL 0 GE V. 


VE R ſince the Time of P/iry and Ptolemy, Coſmo- 
graphy and the Study of Nature, fzr from making 


any new Pioprels, diminiſh'd by degrees, and remain'd 


totally neglecled. In the firſt Ages of the Church, the 
mott knowing Chriſti⸗ns were too much taken up with 
the Care of infirutting Natiots, and of ſupporting the 
GoÞel egainſt the Hes hene, to be able to give themſelves 
over to Studies either leſs neceſſory, or leſs important. 
After havirg deſtroy'd Idblatry, they turn'd their Arms 


"againſt the Diſturbers of the Church, Who int: oduced per- 


nicious Novelties into the Faith. On the other hand, the 
Literty which the Roman Armies aſſumed to themſelves of 
creating ſeveral Emperors at the fame Time, and the in- 


teiti.e Diviſions of the Provinces, which took the Party of 
| SR one 


] only, 

heritan 
Right, 
Proper 
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ene Emperor againſt another, put all in a Combuſtion, and 


ſhook the whole Empire. The perpetual Attempts of the 
Barbarian Nations to ſhake off the Yoke, reduced the eaſt- 


ern Empire within very narrow Bounds, and quite over- 


threw the weſtern. After its Fall, the State of Exrope was 
long uncertain, and had much ado to preſerve one conſtant 
Form. The frequent Changes of Maſters, Laws, Lan- 
guages and Cuſtoms, kept Nations in a kind of Agitation 
fatal to Sciences and good Taſte, Which were ſucceeded by, 
Barbarity ard Ignotance. 7 

Afterwards the Introduction of great Fiefs and Sove- 
reignties ſubordinate in infinitum, held by Fealty and 


Homage, or with an Obligation of a ſhort Service, finiſh'd, 
the Ruin of all. This Form of Government, wherein: 


they fancied they ſhonld find a greater Appearance of Li- 


berty and Security, made its way every where, and mul- 


tiply'd Feads, together with the Affectation of Indepen- 
dence. Thee was not a Country Squire, how infignt- 
ficant ſoever, that did not lord it, and play the Monarch. 


among his Veffals, and lead them to War againſt his 
Neighbours. This Liberty of drawing the Sword in one's 


own Cauſe, and of doing one's ſelf ſuſtice between Lord 
and Lord, together with the unavoidable Wars of he 
Lords- paramount, turn d every Mind to War. The wear- 
ing of the Sword being thus become the diſtinctive Badge 
of Lordſhip, Lords were no longer ſeen without it. This 
Inſtrument of Wrath accompanied them to their beſt 


 Filends. They were ſeen arm'd even at the public 


Prayers; and when they united the Title of Biſhops to 
that of Lords, their Swords appear'd on the Altar toge- 
ther with the Victim of Peace. The Uſe of the Sword, 
by Right reſiding in the Chief cf the State alone, who 
held it from God, had till then been only precarious and 
temporary in the Hand of Subjects. That Right, or ra- 
ther that Commiſſion, was transferable from one Man to 
another, at the Princes Will. The Ute of it was never 
given over to the Diſpofal of any p.ivate Man, but 
entruited and regulated according to the Wants of the State 


1 only. The firſt Officers had no more the Property or In- 


heritance of it than our common Soldiers. Since that 
Right, originally derived from the Throne, was given in 


Property as an hereditary Good to a Multitude of Subjects, 
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and was extended to the Subdiviſions of the remoteſt Meſne 
Tenures; this Appearance of petty Sovereignty became 
the Object of all Wiſhes, Nothing was thought grand 
but the Sword : It was in lieu of Learning and Education : 
It even became the only Science : And for want, not only 
of Books, but eſpecially of Tranquillity, Emulation, Ap- 
Plauſe, and good Examples, Ignorance in all its Branches 
overſpread the World in the moſt diſmal manner. The 
Þberal Arts and Literature, Eloquence, and the Study of 
Nature, which had, by the Care of Charlemagne and his 


Succeſſors, reſumed a little Courage, ſunk again into a 


Condition worſe than that to which they had been already 
reduced, by the Barbarity of the Goth and ocher Northern 


Nations “. | 


” [is true, Churchmen, ard ſome learned Princes, from 


time to time made uſeful Efforts towards reviving the 
Love of Letters. For many Ages together, the holy Pre- 
cepts of the Church, a few Collections of the nobleſt Say- 
ings of the Fathers, which weie read to the Peop'e, and 
the reading of the Goſpel maintain'd Faith in its Purity, 
ard preſerved the Principles of Integrity among Men: 
But a falſe Learning, in ſome ſort worſe than Ignorance, 
came zcroſs the beſt Intentions, and ruin'd the Benefit of 
Le bell Eſtablich. rents. | 1 3 
About the middle Ages, a kind of Leaning of a molt 
Angular Character overſpread all Eure. Though they 
bad in their Hands the Writings of the Latirs and Cees, 
which the BenediFire Monks had taken care to copy add 
multiply; they neglected the Ule of the Otators, Poets, 
and Hiſtorians, to exerciſe themſelves merely in Ariſtotie's 
Philoſophy ; in which too they laid aſide whatever related 
to the Heaven, the Knowledge cf our Globe, Natural 


Hiſtory, Elcquence, and that of Mankind. This Part E 


(for what Realon I know not) did not pleaſe them at all; 
but they gave themſelves paſſionately over to his Logic 
and Metaphyſics. Theſe cavilling Sciences very likely 
had an intimate Proportion with their natural Craft and 
Subtlety. Beſides, they needed not, in order to attain 
them, to make any Re- ſearches, great Enquiries or Trials, 


cee Mr. Fleury. See the Abbot Goujet's Differtation on the 
State of Sciences in France, &c, * 
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to keep any Correſpondences; to have any Books or Inſtrv- 
ments; to uſe Calculations, or give themſelves any Trou- 
ble. They were extremely pleaſed with the Thoughts of 
finding out every thing in their own Brains, and of acqui- 
ring without any Preparatives, and at no Coſt, a vaſt Re- 
putation for Subtlety and profound Learning by bandy ing 
ueſtione, of which the common run of Mankind could 
underſtand nothing. 
Theſe Philoſophers of the middle Age did, indeed, ſpeak 
upon every Subject. They even thought themſelves great 
Men in Phyſics, becauſe they gave Names to, and Defini- 
tions of, every thing, by methodically proceed ing theicin 
with the Genus and the Difference. They eſpecially pre- 


tended to teach Men how to argue, and this was their chief 


Skill. Had it not been for their Rules, all Mankind 
was ready to fall zgain into its primitive Infancy. Bat 
their Categories, their Dialectic, and the ſubtle Anz'omy 
they made of our Ideas, Judgments, and Reaſonings, and 
of the ſeveral Pieces whereof our Diſcourſes conſiſt, were 
not much more fit to tezch us the Art of Thinking, 
than the Anatomy of the Hard, or the Study of the 
Muſcles of the Leg would be, to teach us how to make 
the Rigadoon-ſtep, or how to handle a Fork with a good 
Grace. Poor Doctors! who attiibured to their Art that 
which is in Man a Gift fom God, and who, by 
Force as it weie of Machines, cauſd tome Rlen to do with 
a dull and heavy Aukwardneſe, what Exe:ci'e and Reſlcxi- 
ons every where produce with ſo much Elegance, ExeCtucta 
and Facility. 

The ſame Idlene which made them prefer theſe empty 
Speculations to long and toil ome Experimente, likewile 
made them overlook the Study of Elocution. They even 
neglected the Decorum of Speech. Put Barbarity, which is 


ever attended with Diſguſt, is till the leaſt Evil they 


overſpread the Schools with. They zccuſtom'd Men 10 
ei{puie, and of courſe to the Deſire of being always vitt-- 
rious in the Argument. An Exerciſe which was apt to 


become dangerous, if not moderated with a great Pelite- 
neſs, which, under the Pretence of fende: ing the Learned 


methodical, made them apt to ſtart D ſſicuJtics cn every 
dubject, eager to reply, and become in a narner People 
of another World; who, ir ſtead of ſcund and lerviccable 
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Truths, gave them no Reliſh for any thing but Subterfuges, 
Subtleties, and puzzling or rather inaeceſſible Queſtions ; 
which far from making them humble, modeſt, pliant, 
ready to liſten to and offi others, on the contrary made 
them fond of their own Conceits, always ready to combat 
the Talents of others, and made them little better than 
idle Talkers, Men univerſally inept when out of a Diſpute ; 
and by an almoſt neceſſary Conſequence, fierce, poſitive, 
and untraRtable. | | | 

- Theſe new Maſters, by the Oddneſs of their Queſtions, 
ard by the Sourneſs of their baſe contentious Method, 
_ Giſhonour'd the Schools which they had invaded. They 
erery where intreduced a dark grim kind of Learning, 
that related to none of thoſe Things which buſy Mankind; 
that was of Service to ro Condition of Life, and which 
having no manner of Relation to Piety, to Buſireſs, to 
the Sentiments of the Heart, or to Politeneſs, authorized 
the genteel Part of the World, nat only to forſake them 
without Regret, but even to blaſh at being thought to 
have the leaſt Tincture of Learning. 

The Knowledge you have of Hiſtory, my dear Chepa- 
dier, makes you eaſily gueſs, that the rough, ſopeicilious 
Philoſophers I juſt mention'd, are the Arabians, who 
over pread the Coaſts of Langnedrr, Italy, Sicily, Spain, 
and Afiic. The School which they eftabliſh'd at Cordova, 
in the Kingdom cf Naples, and other Places, took an Air 
of being famous, while ours were in a Janguiſhing State. 
What contributed moſt to the Barbarity of the Method ot 
the Saracent, was, that they had it for a Rule to neglect 
the good Authors of Reme and Athens, which they every 
where found in our Libraries, thinking, that the reading 
of theſe Books, wherein the Names of the Gods were 
often found, was inconſiſtent with the Law of Mahomet, 
which they profef'd : Ard either from a Motive of Re- 
ligion, or by their own Taſte, they confired themſelves to 
the moſt bombaſtie, moſt ſpeculative and leſs uleful Works 
of Ariſtotle's. The Latin Tranſlations, and numerous 
Comments which they pabliſh'd of them, ſpread their 
Notions and Methods among us: And having fince been 
obliged to abandon all their Polts one after another, to 


leave Enrope, and ſhcker themiclves ia Mauritania, 2 
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did not carry away all their Subtleties and imaginary Te- 
nets with them. They went to make uſe of them in the 
Schools of Fez and Morocco: But they left among us the 
Dregs of a falſe Learning, a Philoſophy wholly intel- 
lectual, which ſeem'd to have forgot that we had Eyes 
to fee, and Hands to operate. A Method the more con- 
trary to the Advancement of Phyſics and Diſcoveries, be- 
cauſe inſtead of regulating its Notions and Experience, 
and on the perpetual Inſpection of Nature, it judged of 
every thing from the Notions of old Ariſtotle, or of ſome 
other Maſter as little to be depended upon, though of a 
mere modern Date. So long as our old Scholaſtics quar- 
rel!'d, without ever looking in Experience for a Solution 


5 of their Diſputes, Philoſophy made no real Progreſs, ex- 


cept under the Trials of ſome Workmen. The Neceſlity 
of fining Metals for the coining of Money, the caſting of 
Bells and Ordnance, for Goldſmiths Ware and the Pro- 
ducts of the Forges, and for the making of ſeveral Kitchin- 
Utenſils, at all J imes put a certain Number of Men under 
the Neceſſity of acquainting themſelves, if not with the 
Nature, at leaſt with the Uſe of the ſeveral Earths, and 
of all mineral Matters. It may te affirm'd, that uſeful 


Learning was almeſt wholly centred among Artificers in 


Metal, who for want of a Guide, and of good Principles, 
very often ran headlong into the groſſelt Miſtakes. For 
Inſtance, the Sight of the apparent Changes, which hap- 
pen'd in theſe Matters, either diſunited or compounded, had 


Jong introJuced this falle Notion, that Natures, even the 


moſt pure and uncompeunded, are tranſmutable, and that 
a Piece of Iron may, by Means of a certain Preparation, 
become an Ingot of Gold. Many Artiſts, building on 
this falſe Principle, in all Ages, made ſeveral Efforts, the 
vaſt Expence and Ivutility of which loaded them with 
Shame, and both exhauſted their Health and Money, 
However, many of them, as they were working in theſe 


ſoſſil ard mineral Matters, which obſtinately refuſed the 
Tranſmutation ſo much long'd for. by the bye, took No- 
tice of the new Effects produced, ard hit upon ſome 


conſtant Compoſitions, which might be made uſeſu] to 


Dying, to Metal-working, and the Improvement of a 


great many Arts. They indeed hunted after a Phantom, 


but yet they operated at the ſame Time. They traced 
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Nature Step by Step ; and this was ſufficient to make them 
find out real Truths and Conveniencies, which ſometimes 
made them Amends for the imaginary Tranſmutation they 


flatter'd themſelves with. 


The moſt ſucceſsful among them was Roger Bacon, an 
Engliſh Cordelier *. He firſt knew the Force of Sulphur 
and Fire in Conjunction with Saltpetre or Tartar, which 
gave Birth to Gunpowder, and occaſion'd the Perfection 
of Fire-Arms. He ſeems to have been one of the firſt, 
who had any juſt Knowledge of the Effects of Light con- 
vey'd through a lenticular Glaſs, or reflected from a 
ſmooth Surface either plain or concave. His Philoſophy 
wholly conſiſted in obſerving Nature, and making uſe of 
it, by the Aſſiſtance of Mathematics. He was in the 
right way, and invited every body to follow him therein. 
But his Superiors, Mafters and Fellow-Monks, ſtyled thoſe 


dongerous Novelties, which they had not learned them- | 


ſelves. He perhaps gave them Offence by ſuperſtitious 
PreQiccs, as he was extremely bigotted to celeſtial Infla- 
*rccs, and all the Nonſenſe of Judicial Aſtrology. The 
Studies to be follow'd, moreover, and the Opinions to be 
maintain'd, either in Monaſtic and Eccleſiaſtic Societies, 
vr in Univerſities, were preſcribed as well as the Ceremonial 
or the Hour of getting up and going to Bed. Nothing 


but ill Uſage was to be expected by any that ſhould pre- 


zume to abandon Ariſtotie; and the general fix'd Rule 
left ro room, either for Re-ſearches, or any Diſcoveries, 
The Philoſophy of the 'Arabians, and their tireſome Jar- 
gon, remain'd in Poſſeſſion of the Schools. Univerſitics 
have, till the very laſt Century, heſitated upon having 


Recourſe to Knowledge grounded on Experience, and 
juſtified by Practice. In Convents very often, where | 
Philoſophical Studies were purſued, the Reader proved | 


much leſs ſkill'd in found Philoſophy, than the Brother 


who prepared the Remedies, or took care of the Kitchen- | 
Garden. Even now in ſevera! provincial Schools, if they | 
employ three or four Hours in curſorily ſhewing a few | 
Experiments on Vacuum and the Elaſticity of the Air, | 
they in return employ ſeven or eigh: entire Months in | 

zehurely treating of Matter and Form, never forgetting | 


Died at Oxford in the Year 1284. 
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Privation, nor ſubſtantial Form, nor the Appetency of Matter 
for all Forms, nor chiefly the modal Interceſſion, as a diſtinct 
Entity between Matter and ſubſtantial Form. 

Though the Arabian did thus very much injure Man- 
kind, by rendering Knowledge hateful on account of the 
Barbarouſneſs of the Language, and eſpecially by ſmother- 
ing, for ſeveral Centuries together, the nobleſt Talents and 
the beſt Genius, by an Habit of always exercifing them up- 


on idle Notions, which could be of no Uſe in the World ; 


yet muſt we not refuſe to give a few of theſe Saracen Doc- 
tors their Due. Some of them raiſed themſelves above the 
common Level, by purſuing uſeful Studies. Some applied 
themſelves to Phyſic, and that Study has, after their Re- 
treat, perpetuated itſeif in more than one of their Polts ; 
for Inſtance, at Salerno in the Kingdom, of Naples, and with 
far greater Succeſs at Montpelier ; which was raiſed upon the 
Ruins of Magae/ona, one of their beſt Eſtabliſhments, We 
are beholden to the Arabians for the Figures of our mo- 
dern Arithmetic and the Uſe of Agebra, if they be not even 
the Inventors of the latter. Some of them, careſs'd and 
made much of by the Egyptian and Babylonian Caliphs, cul- 


tivated Aſtronomy, meaſured the Circuit of the Earth, 


tranſlated into their own Language, and communicated to 
Europe, Ptolemy's Books , together with the Uſe of the 
Aſtrolabe or flat Sphere, and of ſeveral other very ingenious 
Machines, all the Pieces whereof ſtill go by Arabian Names, 
though they only ſhew'd the Uſe of them, and the Inven- 
tion was due to the Greets, 

The Emperor Frederick II, in the XITIth Century, cauſed 
Ptolemy*s great Conſtruction to be tranſlated from the Ara- 
bian into Latin; which enabled a Profeſſor + of the Uni- 


verſity of Paris to write a Work which was much ad- 


mired and made uſe of every where upon the Sphere. 
Alphonſo, King of Caſtile F, employ'd ſeveral learned 
Men in reſorming Aſtronomy, and became himſelf a ver 

good Aſtronomer. In the next Century, Charles, ſur- 
named the Wife, though wholly taken up with a much 
more neceſſary Science, I mean the Government of his 


* Tn the Year 813. | 


Sacro Boſeo, a Mathurine Friar, who died in the Year 1286. 
þ In the Year 1270, 
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Kingdom, perſuaded Piſan of Boulogne to come to Paris, 
rewarded genetouſly the Works of Nicolas Oreſme, and 
founded ſeveral Profeſiorſhips for Mathematics *, But theſe 
ſolid Studies ſopply ing no Matter for Diſpute, which was 
then the reigning Tafie, they were always very languid!y 
purſued ; and, what was ſtill worſe, the Saracens, who had 
introduced them to us, had mix'd them with all the Poiſon 
of Aſtrology; ſo that their Acquaintance was hurtful to us 
in all reſpects. 2 dag 

While the fineſt Genius's exerciſed themſelves pitifully 
on Generalities, that were of no fort of Service to the 
Pulpit, the Bar, the Government of States; nor even to 


the Wants of Families; a kind of Hazard, or rather a ſpecial 


Providence, cauled a Phznomenon to be obſerved, the 
Diſcovery of which has procured us the Knowledge of 
a new World, the new Way to the Indies, and ſuch a Pro- 
greſs of Sciences, as was yet never attain'd by them. 


The Load-ſone, in all Ages, was known, 


The gea Com- to have had the Property of attracting Iron. 
pals. Thales, amazed at fo conſtant an Effect, 
2H: thought that Stone had a Soul. Plato, Ari- 
Potle, and Pliny, have mention'd the ſame Attraction: But 
neither they, or any other Philoſophers, ti! the XIth, or 
even to the Bepginving uf the XIIch Century, knew that 
the Load-ſtone ſuſpended, or ſwimming by means of a 
Piece of Cork on Water, always turns one of iis Sides, 
and conſtantly the fame, towards the North. Eyen the 
Man who made this Ovſervation flopp'd there, and under- 


ſtood neither the Importance or the Uſe of his admirable 


Diicover y. E 
Theſe twe Properties of attracting Iron, and of being 
conſtantly d ected Northward, being once known; ſome 
Vir uolo's repeated the Experiments; and making a Piece 
of Lon and a Load-itone to ſwim in a Veſſel ſull of 
Water (having firk put them on Pi:ces of Cork, that 
they might move one towards arother without any Os. 
ſtacle) the; obterved, that When the Piece of Iron had 
been rubb'd againit the Load-Hone, that Iron had aito 
the Property of turning towards the North, and cf at- 
| | £12423" £2 t1kRing 


. 3 * * * 


2 At the College of Maitre Gervais, 


them 


to th 
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tracting Needles and Iron-filings, as well as the Load-ſtone 


itſelf. From one Experiment to another, they came to 
hy a Needle touch'd with the Load-ſtone on two ſmall 
bits of Straw floating on the Water, and to obſerve, 
the Needle invariably turn'd its Point towards the 
North. They were in the way of making the great 
Diſcovery : But this was not yet what we call the Sea 
Compals. 

The firſt Uſe, which Virtuoſo's made of this Diſco- 
very, was to impoſe upon fimple People, by an Ap- 
pearance of Magic. For Inſtance ; a little hollow Swan 
of Enamel, ſwimming by that Means on the Water of 
a Veſlel in. which it was put, and having in his Bill a 
little iron Serpent or Lizard, never faiPd to run after 
a Piece of Bread offer'd him on the Point of a Knife: 


It faithfully follow'd the Motions of the Knife back- 


ward and forward, and gave the utmoſt Surprize to the 
Spectators, who were ignorant, that the Knife had, by 
the Touch of the Load-ſtone, acquired the Property of 
attracting Iron. The pretended Magician fully convinced 
them of his Power, by ordering a Needle Jaid on the 
Surface of the Water, to turn its Point from the Eaſt 
to the South and bring it towards ſuch or ſuch a Point. 


as towards the Polar Star; which was immediately 


obey d. | OI 
A Genius of a more ſerious Turn, at laſt applied this Ex- 
periment to the Wants of Navigation, and a Poet “of 


the XIIth Century informs us, that our French Pilots 


made ule of a Needle touch'd with the Load- None, which 


they call'd + La Marinette ; becruſe that Stone being ſe- 
veral Times rubb'd the ſame Way, and on the lame Side, 


upon an iron Needle, communicated hereto the Virtue 
of turning towards the unmoveable Star, which we call 
the Polar Star, and which was a Rule ſor Seamen in 


7 


cloudy Weather 


Jeelle étoile pe fe miei, 
Un art font qui mentir te puet, 
; J P 1 


* Guyot of Provins, who was at the Court of the Empeio: Fre» 
deric, held at Mentz, in the Year 1181 


See Abbot Urſperg and Fauchet's Antiquit. 
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Par vertu de la Marinette, 
Une pierre laide, noirette, 
Oz li fer volentiers je joint, &c. 


Soon after, inſtead of laying the Needles (as they did 
then) upon Straw, or a Piece of Cork, on the Surface of 
the Water, which the Motion of the Veſſel always toſod 
1mmoderately ; an underſtanding Workman bethought him- 
ſelf, of ſuſpending on a Pivot, or on a moveable Point, 
the juſt Middle of a Hand touch'd with the Load- ſtone, 
that, ballancing and playing at Liberty, it might yield to the 
Attraction, which always directs it towards the Pole. At 
length, another Workman thought of charging that Needle 
with a ſmall and very light Circle of Paſte-board, whereon 
he had delineated the four Cardinal Points, together with 
Lines repreſenting the chief Winds, The whole being di- 
vided into the 360 Degrees of the Horizon. 'This little 
Machine lightly ſuſpended in a Box, which was itſelf fu- 


ſpended much like the Seaman's Lamp, perfectly anſwer'd | 


the Hopes of the Inventor; becauſe, by directing the 


Fleur de-lis towards the North, it kept all the other Points | 
of the Role correſpondent to the Points of the World by | 
them repreſented. And though the Veſſel might have | 


changed its Situation ever ſo much, yet the Needle, con- 


ſtant in its Return towards the North, always ſhew'd by | 
the Points of the delineated Figure, the Part of the World | 
towards which they ſail'd, and the Winds they were to | 


a void. 


Clocks, and the Art of Printing. The Name of the In- 
ventor is not known, becauſe many had Share in the Dif- 


covery. Theſe Things were found out only in Parts, and 


gradually brought to a greater Degree of Perfection. 


From this it is plain, what we are to think of the 
Diſpute ſtill ſubſiſting between ſeveral Nations which] 
claim the Invention of the Sea Compaſs. The Taliau, 


ale poſitive, that in the Year 1302, Flavio Gioia con- 


ſtructed the very firſt Sea Compals that was ever ſeen, 
at Melphi in the Kingdom of Naples. The French are 
very far from ſubmitting to this Judgment. They ſay, 
that the Uſe of the Needle rubb'd with the Load-ſtone, 


1 


for the regulating of Navigation, is from Hiſtory proved 
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But it is with this Invention, as with that of Mills, of 
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to have been among them even in the XIIth Century. They 
add, that if a Fleur-de lis is for a Mark of the North, 
either in the moveable Paſte-board, which Seamen put in 
the Style, or in the Card of the Winds, which is faſten'd 
under the Pivot of the Style, at the Bottom of fix'd Sea- 
Compaſſes ; it is becauſe all Nations have copied it from 
the firſt Sea-Compaſſes, which came ſrom the Hands of a 
French Artificer, | | 

The Engliſh attribute to themſelves, if not the Diſcovery, 
at leaſt the Honour of having brought it to Perfect ion, by 
the Method of ſuſpending the Box where the Needle touch'd 
with the Load-ſtone is. They alledge in their own Behalf, 
that it is from them all Nations received the Names given 
the Sea-Compaſs, on receiving from them that Machine, re- 
duced to a commodious Form. That it is call'd Cempas 
de Mer, from the two Engliſh Words Mariner's Compaſs ; 
and that from their Word Boxxe/, which means a little Bx, 
the Lalians made their Word Bof7o/a ; juſt as they change 
the Name of Alexander into that of Aleſſandro. 

Others ate no leis zealous to perſuade us to give the Chi- 
:c/z the Honour of it. But as the Needle touch'd with 
the Load-ttone is as yet no otherwiſe uſed in China, than 
as it is made o {wim on a Piece of Cork, as they formerly 
did in Europe; it may be thought, that Marco Paolo, or 
{om2 other of the Fenetians*, who went to the Indies and 
Cbiua through the Red Sea, did, in the XIIIth Century, 
convey to the very Bottom of Aa this important Experi- 
ment; the Uſe of which was afterwards perfeted among us 
by ſeveral Pilots. | 

The Needie rubb'd with the Load-ſtone, 
beſides its conſtant Direction towards the The Declination 
North, has yet two other Motions. The and e Pape Be 
one of Declinaticn, by which it deviates of the Needle. 
a few Degrees from the true Meridian, or 
from the Shadow of the Sun at Noon. The other of Incli- 
nation, by which it lowers towards the Earth its Northern 
Point ; as if that Point was neavier when rubb'd with the 
Loid-ſtone, which obliges us to charge the Southern End of 
the Needle with more Weight, in order to keep it hori- 
zontal, and in a perfect Equilibrium. 


* See Orbis novus, 
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From the Knowledge of the Quantity of that Decli. 
nation, Which is much the ſame from Year to Year, and 
ſometimes for many Years together, they take al! previous 
Cautions to have it adjuſted as if it did not decline at all, 
As to the Inclination, though the Knowledge ef it has 
been hitherto ated, we ſtill hope, that the Regwlari:y 
82 will one Day or other be applied to ſome profitable 
. 
Great Naturaliſts ate much divided, on 
The beſt Cop jec- the Cauſes of the e ſeveral Direct one of 
22 at Pier the Load- lone. But there is a Truth inh- 
ent may be had , | x 
on the Cauſe of Tittly more obvious to me than all their 
the Direttions of Syſters, g. That God has freed us of a 
the Needle. very great Care, and ſaved us many Qin. 
gerous Inadvertencies, by granting us the 
Uſe of Things, without letting us into the Structure and 
Reaſons of the ſame. | 
We ale ignorant of the Cauſe of the Direction of the 
Load-ſtone, as we are of the Bottom of whole Nature: 
But we know the Utes to which they may be applied, and 
that Science is of more Advantage to us, than the Krow. 
ledge of the Cauſe iifelf. The Knowledge of Caules 
would make unactive Philoſophers, who could never be 
brought from their ſublime Speculations to the Govern- 
ment of Things here below. 'The bare Knowledge of 
the Directions of the Load-ſtone carries us from one End 
of the Earth to the other. A Sea-Compals, worth half a 
Crown, may bring into our Ports the Productions of the 
four Quarters of the World. And it is really from this 
Invention, brought to its Perfection in the XIVth Century, 
that we may date the Renewal of Geography, Trade, Na- 
tural Hiſtory, and true Phybcs. | 
The Pilots of Marſcilles and Pija, the 
3 Genoeſe, and the Yenetians, by the Al: 
Commerce of ſiſtance of this admirable Inſtrument, in 
Europe. the XIVth and XV Centuries, carried 
| | on a very profitable Trade at ripo/7, in 
Barbary, at Fapha, at Damas, by the Way of Tripo/i, in 
Syria; at Aleppo by the Way of Alexandretta, at Famagou/r? 
in Cyprus, at Smyrna, and in all the Sea Poits in the 
Levant ; whence they return'd, and ſpread all over Sth 
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Cotton, Opium, Rice, Gall-nuts, Drugs, and the other 

Commodities of Aſia. | | 
The Uſe of the Sea-Compaſs render'd 

u the Enterprizes of the Merchants of The Commerce 

Bergben in Norway, of Stach belm, Riga, 8 Hans 

Dantric, Roſtoc, Lubec, Bremen, Ham- 

lureh, and of all the great Hans or 

Aſſociation, which was form'd for the Commerce of the 

Baltic Sea, and of all the North. But the fineſt Trade of 

thoſe Times was that which the Feuetians had at Alex- 

Aria and Cairo, of the Commodities 

which the Arabian, and Egyptians fetch'd . 

from the niet, and N the Eaſt 8 

| through the Ned-Sca. The Pronts they Cairo. 

made on their Cotton, Silk, GolJ, Pearls, 


and Jewels, were immenſe ; but Spices and Grocery Wares 


| were the fineſt Branch of their Commerce. They were 
| the only Diilributers of them; and at that Time, no 
| Dain'y was thought, at the nicelt Tables, ſuperior to that 
Production of Indus and the Molucca Iſlands. Sugar was 
| little or ſcarcely known at all in Pursgpe : Bat Spices began 
| to he there the chief Ornament of greet Feaſts. They 
| thought nothing was fitter to be preſented to Judges after 
| the Decifion of a Law-Suit. At nuptial Feaſts the Bride 
| ditiidated Spices to all the Altembly ; and Univerſities, 
in their Rejoicings, had in this conſorm'd to the Ute o? 
ne Beau Monde. That Commodity always went off very 
well, and every one knows how far the Art of Cookery 
has carried the Ule of them. | 

| The Proſperity of the Venetian, awaken'd the Emu- 
ion of the Inhabitantz of the Coaſts of the Ocean. 
Moſt of them made Attempts, either themſelves to reach 
the Indies, or to diſcover ſome new Coaſts, where they 
meght trade with Profit. The Facility of avoiding the 
| Sielves and Shallows by taking Sea- room, and of hading 
their Way in again by the Direction and Advices of the 
| det-Compa's, h1I'd theie two Ages with extraordinary Ad- 
| venturcs, and with Dilcoveries more lucky than were 
expected. 1 1 

The Normans, a laborious and per- 


ſevering Nation, and capable of every The Diſcoveries | 


of the Normans. 


| Tring, were the fi who diſcoverd 
4 | Cainea, 
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Guinea, and the Canary andi, the Remembrance of 
We ſtill find in Guin, | 


which had been a long time loſt. 
the little Dizppe, where the Inhabitants of Die pe had 
lodged themſelves, from the Year 1364, and ſeveral other 
Names teſtify the antient Settlements of the French on the 
Weſtern Coaſts of Africa. They abandon'd them in the 
Year 1410: But the Natives preſerve the Memory of 
them, and ſtill regret the Sweetneſs of their Commerce, 
Theſe Settlements would ſtill have ſubſiſted, or have been 
renew'd and embelliſt'd, had the Government aſliſled 
them, and preferr'd, as now they do, true Politics, which 
ale the important Affairs of the Commerce and Repole of 
the Nation, to thoſe brilliant and ſhewy Intrigves which 
make the People miſerable, in order to give taem a Prof 
of the Virifler's Capacitr , 

The Ivory, which the Inhabitants of Dieppe brouzht 
from the Tooth-Coaſt, gave Birth to the Eltabliſhrent of 
the Maru'aQtuvres of Ivory Ware, which has en:-1ch'4 the 
City of Dietpe, ſo long as that Matter continued in tte 
Eſteem of the Public, : | 

| The Poriugucſt being oblized, by the 

The Diſcoveries Smallneſs of their Territory, to Dok out 
ofthePoriugueſe. for Means to extend it, and ſeconded by 
the advantageous Situation of Lisbon and 

Porto, were thoſe who had moſt at Heart the finding out 
of a Paſſ⸗ge to the Indies, other than by the Red Sea, 
During the whole XVtb Century, the Kings of Portugc/ 
were moſt earneſtly taken up with that Project. "They 


ſent People to viſit all the Weltern Coaſt of 4fr:ca. Their 


Pilots found out Madeira in the Year 1420, or thereabouts. i 755 11 
5 71 


The Colony they ſent thither, ſet on Fire the Forel 


which cover'd the whole Iflind, and made it a god 
Eftabliſhment, where Plenty actually reigns, together with 
In the Year 1449, the; 
peopled the Iſland Tercera, and the other Azores, which 
iome Flemings had firſt obſerved, and which were un- 
Theſe firſt Succeſſes encouraged the Pertugre!' 
ſoon after made themſelves Malters of the Ve 
Hands, leſs frui:ful indeed than he foregoing, but ulcia Þ 


all the Politeneſs of Lisbon. 


inhabited. 
They 


for the Salt and Goats which they found there. The; 


diſcover'd the Cape Verd“, which is next to them, be · Þ 


* Some place this Diſcovery three Years fooner, 
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een the Rivers Senegal and Gambia, They ſettled them- 
ſelves on the Golden Coalt, fortiked themſelves in ſeveral 
places of -Congo, from the River Zaire, which waſhes that 
Kingdom, to the River Coanza, which croſſes the King- 
dom of Ango/s. They have ever fince been, and ſtill are 
in Poſſeſſion of the whole Commerce of the two laſt Coun- 
tries. Though Barterings were very advantageous on all 
theſe Coaſts, the great Aim of Pilots, and the Wiſhes of 
the Court were, to find out a Paſſzge to get into the Eaſt. 
But they were barr'd by a Coaſt which had no End. 
They carried their Re. ſearches to 33 Degrees of Southern 
Latitude, to which you nced only add the 4o Degrees of 
Northern La:itude, which is the Situation of Lisbon whence 
they ſet out, and you will have the Length of their Courſe, 
which thus proves to be above eighteen hundred League: 
before the Diſce very of that Paſſage. 

They had loſt all theit Hopes, when being arrived to the 
24th Degree of Southern Latitude, they at laſt found, that 
by keeping along the tedious Coaſt of the Cafres, they 


| advanced towards the Eaſt, and even could go up again to- 


wards the North, by coaſting round Africa. In the Year 
1487, they brought to the Court of Portugal, the agree- 


| abe News of the Facility of trading round that great Con- 


tinent, and of doubling the Cape, which terminates it to- 


| wards the South. They began to have better Hopes than 


ever, of making the Dilcovery of the Iidies. And the 


| C:pe, which open'd them a Paſſzge thereto, was on that 


Account called the Cape of grad Hope. 

Even before this Ditcovery, ſo much will'd for by King 
John II, Chriflighcr Columbus, a Geneſe, à great 
Navigator, and the bel Geographer of his Time, had made 
it his chief Bulineſs, to eitezr into all the Views of that 


Prince, as he put him elf in his Service. He thought he 


might with good Reaion give this Prince to underſtand, 
that there was a better Way to arrive at the Iidies, than 
that which was fought for him by the Extremity of 


Africa. Thit in Pialemy's Nlaps Þ, the Ealtern Lands of 


Alia reach'd to the 180th Degree of Longitude, and weie 


* The Project of Culumbus 
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not yet limited: That very likely they extended il! ; 
great way into the 180 Degrees of the other Hemiſphere. 
That they might perhaps prove to be very near the weſtern 
Coaſts of Spain: That, without paſſing through the Hang, 
of the Egyptians, as the Yenetians did, without undergoing 
the Rains of the Tropics twice, and the Heats of the 

whole torrid Zone, as thoſe did who attempted the Paſlage 
round the Extremity of Africa, they needed only take 
their Courſe by the Help of the Sea Compaſs croſs the 
weliern Ocean; and that by patiently keeping near the 
ſame Latitude, they, without leaving the temperate Zone, 
would arrive either at China, or ſome other Parts of 
Afa, the Commerce of which would be the Property cf 


his Majeſty. Such was the Project of Columbus, and far 


was it from wanting Likelihood. , 


Lis true, the eaſtern Coaſt of China, according to the 
Accounts of the Moderns, does not extend beyond the 


140th Degree of Longitude ; and Columbus lengthen'd the 


Coalts of China according to his Wiſhes, and by Thought 
brought them near the Coaſts of Spain, in the other Hemi- 
ſphere, though theſe be indeed 220 Degrees, that is, two 


thirds of the Globe diſtant therefrom. But though the 
Inſpection of Pro/emy's Maps, on which they did then de. 
pend, ſeem'd in ſomething to favour the Thoughts of Co. 
lumbus; the King did not approve them, and would not] 


venture his Men and Ships on bare Conjectures. 


Columbus went to offer his Service and Projects to Ferdi. 
xand King of Caſtile. That Prince, after having heſitatcd, 
at laſt ventured an Advance of 17000 Ducats, and three f 
{mal} Veſſels: Add to this twenty Men, and the Proviſions] 
of a Year; and theſe are all the Preparations which pro-] 


cured Spain the Riches of the New Werd. 


The vew Admiral ſet out on the third Day of Auge 
of the Yer 1492, from Palas, a ſmall Port of Andaioi/ia.f 
After many Vexations, Troubles, Seditions, and Dangers þ 
he had the Satisfaction to ſee Land the firſt; and, inlle:d} 
cf touching at China, or ary other Coati of ia, hep 
landed at one of the Luca ves Iſlar ds, almoſt 400 Leagues 


alſtant fiom the Coaſts of Aſia. He atterwards GQiicover'd 


the . 
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the Greater Antilles, viz. Cuba, Hiſpaniola, or St. Domingo, 
porio. Rico and Famaica.: I hen the Leer Antilles; and 
after having open'd the Door of a rew Continent, he 
brought from thence to 8pa/z Gold, Fruits, and ſeveral 
other Productions. He was tfoiced by the Winds to take 
his Courſe through the River Tayo. He, by the Way, 
ſeluted the King of Portugal, and had the fond Pleaſure 
of ſhewing him, by Effects, the Succeſs of a Project which 
had been rejected by that Prince. Some of bis Courtiers 
were for making away with a Man, whole Counſels were 
going to enlarge the Spaniſh Monarchy. But the King 
with Dignity replied, that the Services done the King of 
ain were no Crimes; He, with Horror, rejected the 
Propoſal, and careſsd Merit, though 'twas become uſeleſs 
to him. Columbus, on the 13th of March 1493, went 
from L'«ban to Palos, where Ferdinand expected him. He 
eater'd the City in Triumph, with the Sound of Bells, 
and the Acclamations of all the Inhabitants. Soon after, 
he went again to the New World, with ſeventeen Ships, 
provided with all the Supplies neceſſary for the ſettling of 
| 2 powerful Colony. He did not ſucceed, till he had been 

| very often croſs'd by Envy, by falſe Reports, and by the 
| Partialities of ſome certain Geniuſes full of Self-conceit, 
and always ready to decide poſitively what they have not 
| the Jeaſt Knowledge of. The Love of Voyages and Un- 
| dertakings became the univerſal Taſte: But molt of thoſe, 
who made themſelves known to the New World by theſe 
| Voyages, being led thither by Avarice, proved Monſters 
of Ingratitude, Injuſtice and Cruelty. | 

Americas Veſputins, a Florentine Merchant, went as a 
| Paſſenger, or only as one concern'd in the Undertaking, 
with a Fleet which ſet out in the Year 1499. He had 
| Occaſion to viſit ſome Countries, and to be a Witneſs of 
: ome Expeditions. But though he was without Titles, 
and had hardly ſeen any other than the Countries where 
Columbus hid been before, he publiſh'd ſeveral Accounts 
| wherein he attributed to himſelf the D.ſcovery of Terra 
irma. His Babbling impoſed upon the People and the 
Court. He Was doubly unjuſt towards Columbus, by con- 
tributing to deprive this great Man both of his Enploy- 
ments and Liberty, and by robbing him by his Quackeries 
. of 


— . — 
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of the Glory of giving his Name to the Continent by hin 
diſcover'd. 

Fernando Cortes, aſſiſted and guided by the Knowledge of 
Grialva, ſubdued to the King of Spain the rich Country 
of Mexico, which affords Gold, Indigo, Tobacco, Cocq, 
and Cochineal. Pizare took the Opportunity of the Divi. 
fions of the Incas of Peru, to make himſelf ſure of the 
Poſſeſſion of that Country, ſo abundant in Gold, and fil 
more rich by the prodigious Revenue of the Silver Mine 
of Poti. To both thele Conqueſts, which procured the 
Spaniards the two fineſt Parts of America, they added 
many great Settlements in Chili, the Golden Mines where. 
of are the moſt eſteem'd in the whole Univerſe, along 
the River of La Plata, the adjacent Countries to which 
are fruitful to Bxenos-Ayres, and in Terra Firma, where 
they find the Cocao of Carracos, and the Tobacco of Ly 
Verine near Comana. 

The State of America has by degrees, and after many 
Viciſh:udes, at laſt taken a conſtant Form. The Coaſt; 
of Brazil are become the Lot of the Portugueſe, who con- 
tinually draw from thence the molt perfect Sugar, Tobacco, 


Gold, Jewels, and Brazil Wood, which is employ'd, lite 


the Fir-tree of F pan, in red Dyes, and in Works artif cia 
ly turn'd. 5 
The inner Parts of Braxil, the Magellanic, and the ad. 
jacent Countries of the large River of the Amazons, hitherto 
have excited the Deſi res of none of cur European Nation, 
either on account of the Barbaiouſneſs of the Inhabitants 
who ſtill are Anthropiphagi, or on account of the little Vs 
lue of their Productions. | 


From the Iſthmus of Panama, which joins North Au. 


rica to Senth, the Spaniards ate in Poſſeſſion of the Ceal! of 


Terra Firma, to the Mouths of the River Oroonoto. Oc her 
European Nations, . hitherto not very curious of know'rg 
the Heart of the Country, are contented with their Settie- 


ments on the Coalls, from the River Or007:09, to the River 


of the Amazons. The Dutch live at Surinam; the Eg 
at Mari; the French at La Cayenia, and the adjaceit 
Countries. 


* The immenſe Rivers jaſt mention'd have their Supplies 


from the long Rains of we torrid Zone, ard in the pro 
portionable Retervoirs, Wliich ale in the Bowels 9. 
the 
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the Cordillieras, the higheſt Mountains of the Univerie, 
which form a Ridge of above 1500 Leagues, from the 
Jfhmns to the Streights of Magellan. | 
The fine Eſtabliſhments. of the French, 
and Engliſh, are wholly in Nerth America: The Engliſh 
The Engliſb are there poſſeſsd of an Ex- Colonies. 
tent cf Land above 700 Leagues in 
Length, on the Eaſtern Coaſt, The Ifland cal'd Ners- 
Foundland, which became their Property by the Treaty of 
Utrecht, puts them within Reach of the Cod-Fiſhing on the 
great Bank or Shelf; but ſtill without excluding other Na- 
tions from it. Acadia, which the ſame Treaty has ſecured 
to them, has convey'd into their Hands a great Part of 
the Commerce of Caſtors, which we had with the People 
of Canada. New- England, New-York, Penſilvania, Mary- 


| land, Virginia, and Carolina, altogether, are all overſpread 


with Eng/ih Families, which, together with the Natives 


| and the Negroes, which have been tranſported thither for 


the Culture of the Lands, form many flouriſhing and very 
briſk Colonies. The Engli/þ are alſo Miſteis of Famaica, 
and ſome of the ſmaller Antilles. The Iſland PBarbazees 
alone, though it be not 25 Leagues in Circuit, maintains 
almoſt -Goooo Inhabitants. I ſhould have ſaid 100000, 
reckoning the Negroes, were it a Cuſtom in Enumerations 
to reckon the Beaſts of Burden. The chief Attention of 
the Ezgliſb is to draw from their Colonies Maſts for 


burgh, or in the Foreſt of Scoeden. 
The French Colonies likewiſe are partly 


in the Continent, and partly in the Iflinds. The French Co- 
| Above an hundred thouſand French culti- lonies. | 
vate the Banks of the River Sr. Laurence in 

Canada, and there live in Plenty, by means of the Corn, 
| Vegetables, and Woods which their Lands afford; brt 
| above all, the Caſtor or Beaver, and other Furs, in which 


they trade with the Savages, by Exchanges of Stufls, 
Goods, and all iron Wares, which they fetch from France, 
or from the Country itſelf, | 
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266 DIALOGUE V. 
The Lonifana or F.orida, a vaſt Country water'd by the 
River Miſſiſipi, and by a Multitude of other Rivers, be- 
gins to yield the French more than bare Premiſes. It offers 
them on every Side Lodgings on an Extent of above 1800 
Leagues. It preſents them every where with PFir-Trees, 
Beech Trees, Oaks, and Wallnut-Trees, that is, with the 
fineſt Woods for Veneering and for Framing. It prefents 
them wich the delicious Fruits of hot Countries, together 
With the Vegetables and Corn of Europe, which they can- 
not be without. Whatever is carried to that Country 
thrives there. The ſmall and large Cattle live there as 
well as in our own Paſtures. Horſes and other Beaſts of 
Burden, which multiply very eafily, afford the Inhabitants 
Services leſs dangerous than that of the Negroes, and far 
more agreeable to Humanity. But who ſhall perſuade our 
rambling Families, to leave their Dunghil, and go and 
live honourably in that happy Country? If at leaſt the 


Children of thoſe who have no other Profeſſion but Beg- 


gary, were tranſported thither when young,” they would 
ſoon forget a Country ſcarce ever known to them. In 
theſe new Colonies they would prove uſeful Subjects to the 
State, and not perpeuate among us a Party of idle Fellows, 
a Breed of profligate Villains, whom we fatten out of 


Charity, and whom we encourage by cur Bounty to be 


good for Nothing. 

We have other Eſtabliſhments, which improve every 
Day. Out of the Remnants of our Colony of Acadia, 
was form'd that of Cape Breton, over-againſt the Mouth 
of the River St. Laurence. The great Iſland of Sr. Domingo, 


which we ſhare with the Spaniard; ; the Iſland of Martinis, k 


and many other ſmall Antilles, which are now our Pro- 
perty, ſupply us wich Tobacco, Cocao, Rocou, Vanille, 
preſerved Fruits, and, more uſefully, with Cotton ard 
Sugar. | | 1 

The Sea-Compaſs, which has open'd all thoſe rich 
Countries to the Nations of Europe, has likewiſe renderd 


Whale Fiſhing eaſy to them, throughout the North. It 


has guided the Exgliſß to the Bottom of the White - Sea; 
and by the Diſcovery of the Port of Acbargel, it imparts 
to the moſt Northern Nations of Europe all the Pro- 
ductions of the South; in Return for which, it brings 
back to us the Marten Skins or Sables, and all the Fur 
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to be found any where but in Tartary. 

When the Spaniards, inſtead. of. cunvey- 
ing us to China and the Iadies, as they The Diſcovery 
deſign'd, had found out America, which of the Li dies. 


they had not the leaſt Suſp'cion of; the . gcc e 


Portugueſe, ſorry to ſee in other Hands the Portugucſe, 
what had been offer'd to them, reſumed 

their firſt Project of getting to the Iadies, there to find an 
Equivalent. They in Effect arrived thither by doubling 


the Cape of good Hope, and by cauſing themſelves to be 


directed by ſome Pilots, whom they took in on the 


Coalts of Myſambigze and Mombaxi. Vaſco de Gama had 


the Honour of landing at Calicut, on the Coaſt of Mala- 
lar, in the Year 1497. The Portugueſe under his Con- 
duct, and afterwarcs under that of the great Abuguerque, 
made all the Eaſt tremble by the Novelty of their Ord- 
nance. They made themſelves Matters of Ormy:r, at the 
Entrance of the Per/jan Gulph, and thereby Mlalicrs of 
the Commerce of the Pearls at Catif, and of the fineſt 
Commodities of Perſia. They invaded Diu, Goa Cochin, 


[the Pearl-Fiſhing at Cape C:merin, and the finelt Poris on 


wa Coaſt of Coromandel. They built Forts every Where; 
Bengal, at Sumatra, and in al the Molucca {/lanas, 
hey conquer'd the Illind of Macao next to China ; by 
vbieh means they u u-p'd the Property of the whol: Com- 


erce of the Yene:ians. They even carry'd it on wich 


greater Benefit, having every thing at firſt Hand; and 
one ſupply'd Europe with the Varniſhes, China Ware, 
nd Silk; of China, Tonquin, and Cochin China; the Cloves 
nd Nutmegs of the Molucca Hands, the Pepper of Suma- 
, and of the Peninſula of Indus; the precious Stones of 
he old Rock of Pegu, Ava, Golconda, and Viſapour; the 
otton, Sila-Stuff,, and Carpets of tbe Nfeul. and the 
hacent Conntries; the Cinnamon or Bark of ite Cinnamon- 
ree of Ceylon; the Pearls of Cape Comnrin, and chiefly 
11 the Gold of China and Indus. There never was a more 


alliant Fortune; for which Reaſon, the Reizn of Ema. 


zel, the Succeſſor of King Tb il, Was Cal's the gols 
e Reign, 
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of Siberia, Iceinglaſs, Tar, Sena, the beſt Rhubarb, ard | 
many other uſeful Drugs, which, like the latter, ate ſearcely 
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2368. DIALOGUE V. 

: | The greateſt Misfortune that ever could 

The Progrefs of happen to Portugal, is, to have been re- 

the Duich. duced into a Province of Spain, under the 

Reign of King Philip II, in the Year 

1580, and to have remain'd in that State to the Year 

— 1640, which was the Vear of the Reſtauration of the Fa- 

mily of Bragaxga to the Throne of Portugal. The Dutch, 

why during that Interval, did all their Endeavouts to 

ſhake off the Yoke of the Spaniſh Kings, and were not 

acknowledged as a free Country by Spain, till the Peace of 

Munſter , found no other Reſource than in the Com- 

merce of the Eaſt, when Spain and Portugal had ſhut up 

their Ports to them, by which they lived before. They 

. every where treated the Portugueſe as Spaniards. They 

took their Commerce and their beſt Settlements from them; 

1 ſo that the Portygnr/e, d iſpoſſeſsd of all, and reduced in 

the Eaſt to almoit no other Places than Macao and Goa, 

had loſt the chief Supports of their State, had it not been 

for the Commerce. of Africa, and the Conqueſt of Brazil, 

which comforts, and perhaps fully makes them amends N 

for their Leſs. 

Though the Dutch have confined the Culture of Cloves 

to the Iſland Amboina, of which they are Maſters ; though Þj, # 
they have the fineſt Plantations of all the other kinds of Be 

Spices ; though they have had the Skill to exclude other 

Nations from the Commerce of the Silver and Copper of 

Japan, of the Cinnamon and precious Stones of Ceylon, 

and, without Diſpute, make the greateſt Figure in all ihe 

Ealt 3 yet the Eng/i have by Degrees had ſome very ad- 

vantageous Retreats at Madras in Coromandel, at Surat, 

Bombay, and Amadabat in India, at Bander-Abaſſy, a Sea. 

port where all maritime Commerce is carry'd on, and ſx 

which they aſſiſted the Shy in forming on the Ruins of 

the Efabliſhment of the Portygueſe at Ormus. 

So long as the French were buſted 25 

nothing but Wars, or intriguing in Fo- 

| < Fan i the reign Courts, the French Merchants always 

Eaſt, ſaw their Wiſhes and Efforts towards ſha- 

ring the Treaſures of the Eaſt fruſtrated. 

But now that the Vanity of Conqueſts has made Room 
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lor the Love of ſimple Juſtice, ard the maintaining of 
Commerce is look'd upon as the Safety of the State „ the 
French Company in return looks upon itſelf as the firſt 
Object of the Attention and Concern of the Public. We 
are now more agrecably taken up with all its Tranſactions, 
than we formerly were with the Motions of our Ar- 
mies. In conſequence of which, ſome new Succeſs chens 
cur Hearts every Year. That Company maintains vs 
Credit by the new Eſtabliſhments it ſecures to itſelf in the 
- Eaſt, and by the Improvement of the moſt antient, with- 
out meddling with the Commerce of the Sea-ports in the 
Levant, or with that of Canada; Mi/fiffpi, and the Iilands ;- 
the Profits of which are left to private Merchants. They 
fecch our beſt Pepper from Mabe in Malabar near Calicut. 
The City of Pondichery, the Property of which belongs to 
them in Coromandel, and which: becomes one cf the moſt 
| fouriſhing in all the 1294es, as well as their Settlements of 
| Muſulipatan, and ſeveral other Houſes of Traffick on the 
lame Coalt, enable them in due time to fſe:ch from all. 
the Indian Kingdoms Nice, the Cardamum the Sauce for 
t, Steel, Cotton-wool, and Cotton ſpun incomparably 
finer than that made by our European Women, Muſl ne, 
Calicoes painted and printed with Moulds, or ſtill moe 
nicely i luminated by the Pencil, the Diamonds of V- 
pour and Golconda, and many other Commodities which 
they trade in from one Part of the Iadiei to the other. By 
this Means, they make amends for the unavoidable. Diſad- 
| vantage they lie under of making the firſt Purchaſe with: 
ready Money; becauſe the Inhabitants of the Peninſula of 
dus make little uſe of our Wools, and European Commo- 
| cities. The Poſt of Chandernagor, which the Company 
| poſſeſſes near Ozgly, at the Mouth of the River Gange,, 
opens them the Door into the whole Country of the Mogul, 
| Whence they fetch their Velvets, Brocades, fine Camblets, 
the beſt Indigo, the Salt-petre, the Borax, the Lac, the 
' Muſk, and the Rhubarb, which is brought thither from 
| Boutan and Jartary. The French Company, by Means of 
| the Houle which they hold at Mergui on the Welltern 
Coaſt of the Peninſula of Indus, on the other Side of the 
| Ganges, may allo trade in the Rubies, and all the colour'd 
| precious Stones of Pegu and Ava, as well as in Areqe 
and. Betel, two Drugs which the Indians are perpetually 
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chewing; in the Tin, Timber, Tortoiſe-Shells, and many 
other Commodities which are in Vogue at Saia jataia, the 
Cipital of the Kingdom of Siam, on the River Menam. 


They are no lels attentive to the Exchange, ( oftentime! | 


very beneficial) which is made of Silver for Gold in the 
Kingdom of China. Their two Iflands, call'd Maurice 
and Bourbon, at the Eaſt of Madagaſcar, ate the commo- 
dious Staple of whatſoever they tend from Europe, and 
bring back from the EAA. . | 
In this fummary Account of the Progreſs of the Com. 
Nierce, which now takes in almoſt the whole inhabited 
World; you fee the ineſtimable Advantages which the 


Knowledge of the Load-Stone procuied us. 
WA E But if the Science of Phyſics has been 

e Of this Service to Commerce, Commerce 
DOTS in return has totally changed the Face off 
Phyſics and of all Sciences. By bringing 
the Productions of all the refl, it has 
gradually turn'd all Minds to the beneficial Side. From Pendull 
Metaphyſics, which fill'd the World with unprofitable 
Diſpute?, it brings them beck to the Examinaticn of wha 
may be ſeen and done, While the Philoſophers of the 
Schcols were ſpending their Lungs in public about trifi.ngÞ 
Queſtions, or privately. racking their Brains, in dividing® the Mi 
their own Ideas into Sections end Paragraphs, without 
ever minding whether theſe Ideas were agreeable to Natur 
and the Werld, which they carefully avoided ever lock: South. 8 
1g into, there ſprung up a new kind of learred and true 
Philolophers, whoſe Knowledge was grounded on Expef 
rience, and relative to our Wants. You perhaps expccÞ: 
here to have the Hiſtory of the Principles of Des Cartes 
or of the Thecdicy of Leibnitz 3 but not a Whit, The: 
ſhall find their Place in che Hiſtory of ſy ſtematical Phyſic think of 
The firſt Naturaliſts which have been inſtructed by Com 
merce, and whole Learning was fo uſeful to us, are of 
Navigators and Druęgiſte. 
© beholden to them ior. — 
Navigators, whoſe Numbers increaſed every Day, q 


Phy fics. 


into each Country 


Neceflity became Mathematicians ard Aſtronomere, arq 


by Conſequence Allronomers and Mathematicians even 
u here ſprurg, who chicfly wWrought ſor the Albſtance « 
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"any Navigation. About the End of the X Vth Century, Pur- 
the MW #Sac4, a Proſeſſor of Philoſophy at Vienna in Auſtria, having 
nam, by the Advice of Cardinal Bz/arion, learn'd the Greet 
ime; WF Tongue, made himſelf capable of tranſlating from the 
| the original Text, the great Conſtiuction of Claudius Ptolemy. 
Tet, His Diſciple George Muller, ſurnamed Royaumont, com- 
mmo | poſed Epbemerides. Stoefler, another German, gave very 
and good Direct ions for conſtructing the Atrolabe. In France, 
5 about the Beginning of the XVIth Century, Oronce Fins, 
Com- the Royal Reader, encouraged by the Gratifications of 
abiied ] Francis the Firll, the Reſtoter of Letters, and aſſiſted, by 
1 the the Accounts which then began to be ſent from the Indies 
| and the new World, made Geographical Maps; con- 
$s been firucted more particular Globes; invented new Inſtruments 
,merceſ® to carry on the Work both of Sailors and Perſons wha- 
ace o made Obſervations, and inſtructed a Multitude of Mathe- 
inginz maticians. He apply'd Aſtronomy to Clock-making, and. 
it ha was the firſt who. attemp.ed to produce an Altronomical 
From Pendulum ®, in which every thing moved according to the 
ofitableſ® Notions of Ptolemy. - 
F whaſh It muſt be confeſod, that the Geographical Maps, which 
of the we have of thoſe Times, are extremely deſective. They 
trifi.nzÞ ſometimes have America divided into two Parts towards 
ividirz the Middle; though the Northern America be join'd 
vichouf with the Southern by the /7bmus of Panama. They moit 
Natur commonly ſhew a Paſſage towards the North into the 
er lock South-Sea, though the Exgliſb, Danes, and French Pilots, 
nd true have always ſought for it in vain ; juſt as the Dutch have 
Expe to no Pucpoſe look'd for a Paſlage round. the North of 
exec n get into the Eaſt. So that the Inutility of 
Cartes all theſe Attempts makes us preſume, or even affirm, that 
Ted Tartary is join'd to America, and that we muſt no longer 
Phy fic! think of going to the Jadies or China, by the North of 
»y Com Tartary or the North of America, We very often find in 
are ouf thele antient Maps, the Southern America lengthen'd out 
t we a to the Meridian, Pole; though Magellan and Le Maire 
I have, by turning round it through the Magellanic Streights, 
Day, d and behind the {and of Fer, inſorm'd us, that America 
ere, Ar | s ſeparated from Terra Auſtralis. Notwithſtanding theſe 
ns EVR | , 
ſtance dg It is kept in the Monaſtery of St. Genevieve, 
isa 
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whole inhabited World. 
Works of Nature open'd new Treaſures to Pharmacy, to 
Dyers, Goldſmiths, Painters, Chymiſts, and to Arts and 
All found therein new Trials to! 
make, new Hints of Truth, and ſure and ſolid Infor-! 3 

| 2 | d de 


Natural Hiſtory was then undeceived, with regard to g 
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Deſects, and many others, if all the old Treatiſes of the 


Philoſophy of the Schools (the Heap of which u could 


indeed be very large) were put on one Side, and the 
Maps of Peter Apian or of Oronce Fine, unfiniſh'd as 
they were, on the other; F ſhould ſet no other Difference 
on their Value, than that which is between rough Dia- 
monde, which in Time will be faſhion'd, and Dreams, 
which deſerve nothing but Oblivion, 

When the ſeveral Par s of the Mathematics had once 
enchanted all Minde, ty the Exactneſs of their Demon- 
trations, and the vaſt Uſefulneſs of their Productions; the 
Philoſophy of the Schools was look'd upon as a tempo- 
rary Exerciſe, which might, they ſaid, be made uſe of 10 
ſharpen the Wits of Youth. But they reliſh'd and con- 
tequently apply'd themſelves to uſeful Phyſics, which 
fl'd Mankind, not indeed with empty Words, but with 


_xeal Things. The Study of Geography and the Globes, 


that of the Winds, the Tides, and the Moon, of the Hea- 
vens, and all their Motions, of Compaſſes, and all their 
Uſes, of Arthmetic and Mechanics, ' came every where 
into Favour, and met with ſure Rewards in the nice 
Taſte of Princes, and the Gratitude of the Nations which 
were enrich'd by that fort of Phyſics. N 

Next to Travellers, who have awaken'd © Curioſity 2 
mongit us, and made us ſenſible of the Neceſſity of Mathe- 
matics, thoſe, who have promoted the Advancements cf 
Experimental Learning moſt, are our Druggiſts; who, 
by ſetting in order the foreign Productions, have as it 
were gather'd before our Eyes the Particularities of the 
Theſe rich Collections of the 


Sciences in general. 
mations. 
the Origin and Virtues falſly attributed to ſeveral Pro- 


ductions of Nature, and daily diſcover'd the Uſefulneſs cf 
ten thouſand others which ſhe knew not. 


itſelf, which ſeems not to ſtand in any need of the Aſſiſt- [3 
ance of Foreigners, found in the Diſſection of the An-! 
mals unknown to Europe, the Confirmation of what was 
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s yet only ſuſpected, and the aſcertaining of what had 
hitherto eſcaped our Reſearches. They at laſt grew weary 
of unfruitful Diſputes, and of Notions daily contradicted 
by the Inſpection of Nature. By degrees we are come 
to that wiſe Method of inveſtigating of Truth, not indeed 
by Arguments, or the Authority of any Philoſopher, but 
by Experience, and by the Conveyance of our Hands 
and Eyes. The Study of the Productions of Nature, or 
of the Uſes to which they may be apply'd, (a Work for- 
merly look'd upon as but - Loſs of Time, or an Employ- 


ment fit only for Tradeſmen) is now- thought the only 


valuable Philoſophy. A Prince or a Lord, among us as 
well as among our Neighbours, would be pitied, ſhould 
he talk of metaphyſical Degiees: But he thinks it an 


Honour to have a Virtuoſo's Cabinet; and the more he 
is acquainted with every minute Individual of it, the 


more he ſhews himſeif inform'd, of the true Concerns 


and Works of that Society, to the governing of which 


ke was appointed by Providence. 
The Care, which good Maſters now a. days take to clear 
Philoſophy from frivolous Queſtions, to treat therein at 


large Geometry and Mechanics, and to make the whole 


to refer to Experience and the Neceſlaries of Life, is a juit 
Motive to applaud the Cuſtom of truſting them for two 
Years together, with ſuch of our Youth as are deſign'd 
to fill the Poſts in Church and State. But their Labour 
might be render'd incomparably more uſeful, if, in order 


| to improve the Maſters themſelves, their School (at Jeait 


in large Cities) had in it a Virtuoſo's Collection, a Garden 
of uſeful Plants, and a regular Courſe of phy ſical Experi- 
ments. | | : 

One might copy in little, the order of a magnificent 
Cabinet of Rarities, both artificial and natural, of Mr. 
Bonier de la Main. We find the Model of a ſmall 
Garden of five or ſix hundred uſeful Plants, in Mr. De 
la Serre's + Garden, where the Tickets, which r: 


placed near each of thoſe Plants, are in lieu of Malters 
and Informations. A Model of an excellent Cour'e o: 


Experiments may be taken fiom that of the Abbey 


* Rue St. Dominique. 
i Fauxbourg St, Jaques, preche de Vepgliſe de St. J-ques d 
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Nollet *, where every Body may, without any earneſt Aps 
5 of Mind, and in leſs than twenty Conferences, 
e inform'd of the moſt important Points of natural Phi- 
lolophy. pv: | 
The Prince and the Magiſtrate, the Preacher and the 
Merchant, and all ſuch as either manage Conſciences or 


the Intereſts of Nations, might, in theſe agreeable Demon- 


ſtratione, learn how to talk, and knowingly deliver their 
Opinion of whatever is uſeful. 'They might find in a 


Cabinet of Natural Hiſtory, of Mechanics and Experimental 
Phyſics, the Patterns of whatever Men can collect, exchange, 


manufacture, or work; as alſo of all the Falũ fications which 
may be made therein. In ſhort, they might find there the 
Matter of Commerce and Indultry. An Eflabliſnpment like 
this, would have the uncommon Advantage of fitting all 
Conditions and Genius's, of attracting all Men, and of 
tiring none, of forming and refining our Taſte, of main- 
taining Cariofity and Correſpondences, every where, of 
keeping many Eyes open'd on the Particularities of every 
Country, of adorning the Mind with a Knowledge every 
where manly and becoming, of even affording the Topics 
of the moſt entertaining Converſations, and {what is indeed 
an inettimable Point) of affording every Body an infallible 
Means of buſying himſelf uſefully. A Philoſophy like this 
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H E particular Account of the Experiments of mo- 
dern Philoſophy has no Bounds; and yet we cannot 
avoid preſcribing Limits to ourſelves. I then ſhall think 
myſelf to have gone through the whole Hiſtory, and yet 
have made it ſhort, if I confine myſelf to ſuch Experiments 


| as are mot fruitful in great Effects, and chiefly to the thiee 


Inventions of the XVIIch Century, that caſt the greateſt 
Light on all the Parts of natural Knowledge. You ſee, Sir, 
that I mean here the Teleſcope, the Air-Pump, and the 
Microſcope. Theſe three Inftruments are in Aſtronomy 
and in univerſal Phyſics, what the Furnace is in Metallurgy, 
the Lever in Mechanics, and the Compaſſes in Geometry. 
They every Day make us diſcover, either in the Order of 
the Heavens, or in the Texture of Bodies, or the Relations 
the ſeveral Parts of Nature have with our Wants, a croud 
of Truths which were not known, or evident Proofs of 
what we had but an ,uncertain Glimpſe of. Theſe three 
Inſtruments are become Guides to all Obſervers ; and ac- 
quainting one's ſelf with the Diſcoveries, for which we are 
benolden to the Teleſcope, the Air-Pump, and the Micro- 


cope, is Learning the nobleſt Parts of both practical and ſpe- 


culative Phy ſics. | | 
N 6 | A ſort 
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A ſort of Chance gave Birth to the 
Invention of the Spying-glaſs or Tele- 
ſcope. The Children of a certain Spec- 
tacle-maker of Middleburgh, in the Iſland 
ED of Zealand, play iug in their Father's Shop, 
made him obſerve, they ſay, that when they held be- 
tween their Fingers two Spectacle-glaſſes, and put them 
one before another, at ſome Diſtance, they ſaw the Weg- 
ther-Cock of their Church much bigger than ordinary, 
and as if it were very near them, but in an inverted Situa- 
tion. The Father, amazed at this Singularity bethouglt 
himſelf of adjuſting two Glaſſes on 'a Board; ſupporting 
them in two Braſs Circles, which' might be removed or 
ſet cloſer. ad libitum; by this Means they could ſee better 
and farther, Many Virtuoſo's flock'd to the Spectacle- 
maker; but this Invention remain'd a while unfiniſh's; 
and of no Uſe. Some other Workmen of the ſame City, 
one call'd Zachary Fanſen, and the other James Metius, 
in Emulation of each other, made Uſe of that Diſcovery, 
and by the new Form they gave it, made all the Honour 
of it their own, One of them; conſidering the Effects 
of Light, placed the Glaſſes in a Tube blacken'd within. 
By this Means he diverted and abſorbed an infinite Num- 
ber of Rays, which by reflecting from all ſorts: of Ob- 
jects, or from the Sides of the Pipe, and by not reaching 
the Point of Reunion, but falling on one Side, conſuſed 
er dimm'd the principal Image. The other, ſtill more 
cautious, placed the fame Glaſſes: within Pipes jointed, 
end ſliding one in another, both to vary the Proſpects by 
tengthening the Inſtrument at one's Will, according to the 
Wants of the Obſerver, and to render the Machine porta- 
ble and eommodious, by the Diminution of its Length, 
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putes, by barely affirming, that ſeveral Men, by the Variety Þþ 
of their Trials contributed to the Perfection of that Inſtru- 
ment; and that it is to the Dutch the Public is indebted for 
When it firſt appear'd, it had no other 
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Of the TELESCOPE. 1 
It was ſoon noiſed abroad; and Galileo, Altronomer to 
the Grand Duke of Tuſcany, having heard of it; they ſay, 


| that without having had as yet any Model before his Eyes, 


and on the bare Idea which the only Recital gave him of 
them, he framed ſeveral large Glaſſes, and adapted them 
to ſome long Organ-Pipes, with which he perceived ſome 


| Spots about the Sun. He faw that Star moving on its 
Axis in near 26 Days. 


He diſcover'd the four Moons of 
Jupiter, and call'd them the Stars of Medicis. He bad a 


| Glimpſe of two Ears or Handles: on both: Sides of Saturn, 
| which afterwards proved to be a large luminous Ring, 
wherewith this: Planet is encompaſs'd. 
new Heaven, and a Sun quite different from that hitherto 
| ſeen. He * ſoon: gave the Public ſome News of t1he/e 
| Starry Regions, which his Glaſs put within his Reach, 
| Here I ule the very Title of the agreeable Account he pub- 
| liſh'd of his Diſcoveries. 


In ſhort, he ſaw a 


This was ſoon heard of every where. No body is ig- 


norant, that the Senators of Venice, who were moſt emi» 
nent both for their Learning and their Love of the 
publick Good, invited Galileo to come, and in their Preſence 
make a Trial of his new Inſtruments. He comply'd with 
their Deſires, and in a fine Night neither cool nor cloudy, 
| he ſhew'd them with his Teleſcope, the Novelties which 
Fame began to make public, and which the Learned re- 
> fuſed to admit of, becauſe they overthrew all their No- 
tions, that Night was fatal to the Syſtem of the Schools; 
and the perfect Conformity which Galileo cauſed the 
Vienetian Nobility 
| vations and the Syſtem of Copernicus, began to give Cre- 
dit to that Syſtem, Never Conference was ſo illuſtrious 
or of greater Concern. But nothing hinders us from aſliſt- 
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to remark, between the new Obſer- 


ing thereat, and hearing Galileo himſelf ſpeak. Let us in 


Maſter we are going to hear, the Audience, and the 
Newneſs of the Invention, all, in: ſhort, concur to make 
us reliſh this aſtronomical Lecture. 

The Night appointed for the Rendezvous is come; the 
Stars begin to ſparkle on all Sides; their Number and 
Splendor increaſe on the Diminution of the Crepulcle ; the 


® Nuncius Sidereus, 


Tubes 
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Tubes are mounted and pointed. The Lords come upon 
the Tower ; moſt of them already have ſatisfy d, one after 
another, their firſt Curioſity, by directing the Glaſſes to- 
wards ſeveral Points of the Heaven. But the Planet Venus 
ſeen after Sun- ſet in the greateſt Diſtance it can be in with 
regard to that Star, being the fineſt of the nightly Flam- 
beaux which then ſtrike their Eyes, all turn their Alten- 
tion thither; and their Surprize is extreme, of finding in 
the Glaſs the Figure of Venus obſcured one Half, and 
horned from Side to Side; inſtead of appearing round in 
the Glaſs as it does in the Eye. How! Is then Venus to 
be eclipſed ? But how can that be, when the Earth is not 
between her and the Sun? Does ſuch a thing ever happen? 
Is there any other Body beſides the Earth, than can caſt 
its Shadow on that Planet? Is Venus ever eclipſed ? Or 
has Venus its various Phaſes as well as the Moon? Has ſhe 
alſo her Creſcent and her Full? To all theſe Queſtions, and 
2 many others inceſſantly multiply'd, here is Galilzo's 
11WETs ö | 8 


Gentlemen, | Wet | 
It is from the Obſervation of this Phænomenon, that 
the Decifion of the great Queſtion which divides Aſtrono- 


of it, I am firit to lay before you what they have thought 
about the Oeconomy of the Heavens. We ſhall after- 
wards come to the Uſe that may be made either againit 
or in Favour of their Sentiments, of the Phaſes which we 
juſt now obſerved, and which were not known before in 


no leis unheard of than the Creſcent of Venus. 


of Ptolemy, 


| the IId Century improved Altronomy ; 
after him the Arabians; next to theſe Alphonſo King of 
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the Planet Venus. I cannot entertain the Company with | Penetrat 


a nobler and more agreeable Topic, till the Rifing of the another, 


other Planets; in which I am to obſerve to you Singularities | were ſo 


Eudoxus, Ariſtotle, Hipparchus, and all of them 


The Syſtem the Greeks, who began to ſearch into the rev NM 


Order of the Heavens; Pto/emy, who in diately 
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Each aft 

Caftile ; Sacro b1jco Profe ſſor at Paris; Purbach in Auffria, of the 


in the XVth Century, and his Diſciple Royaumont in the $ 0 975 tall 
NXVIth; in ſhort, almoſt all the Aſtronomers have made Om C 
the Earth the unmoveable Centre of the Univerſe. They | e a 
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ſuppoſe that the other Planets revolve round the Earth, 
in ſo many different Heavens, nearly concentric, and 
raiſed one above another, viz. Firſt, the Moon; then 
Mercury, and then, in Order, Venus, the Sun, Mars, Ju- 
iter, Saturn, and at laſt the fix'd Stars. It was not an 


| eaſy Matter for them to conciliate the daily Motion, which 
| carries the Stars round the Poles of the World from Eaſt 


to Weſt, with another peculiar and very flow Motion, 
which carries them away round the Poles of the Ecliptic, 


and from Welt to Eaſt, in the Time of 25000 Years ; and 
at the {ſame time with a third Motion, which hurries 


them away in a Year, and from Ealt to Weſt, round the 


Poles of the Ecliptic. They were no leſs at a Loſs, how 
| to reconci;e the annual, and the daily Motion of the Sun 
in quite contrary Ways. A new Difficulty join'd to theſe 
about the particular Courſe of each individual Planet. 
They heap'd up one Mobile upon another, one of which 
Vent one Way and the other another. After the firit 
Mobiles, they placed ſome very large Heavens of ſolid 
| Cryſtal, which by rolling one over another, and by a mu- 
| tual and violent claſhing, did communicate to each other 
the univerſal Motion received from the primum Mobile; 
while they by a contrary Motion reſiſted this general Im- 
- preſſion, and by{degrees carry'd away, each aſter its own 
Manner, the Planet for the Service of which it was de- 
ſign'd. Theſe Heavens were ſolid ; otherwiſe the upper 
ones could have had no Influence on the inferior to make 
| them daily move; and they were of the fineſt Cryſtal, 
| becauſe the Light of the Stars could not otherwiſe have 
| penetrated the Thickneſs of theie Arches apply'd one over 
another, nor have reach'd our Eyes, Many Aſtronomers 
irities | Were ſo moderate, as to be contented with ſeven or eight 

I different Spheres; while others wrapt no leſs than ſeventy 
ES rey Motion or Effect as yet unknown, but they imme- 
| Clately patch'd up a new Sphere. But among the reſt, 
nothing is more arbitrary than their Way of explaining, 
ng of each after his own Method, the Singularities of the Courſe 
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Heaven, and finally, that they ſeem retrograde, and tg 
repaſs from Eaſt to Welt, - through many of the Point, 
hich they had before run over. To account for this, 


w 
they all of them make the Planet roll from Weſt to Eaſt 


on the Border of a little Sphere, which they call Epiqcli, 
while the Centie of that Sphere rolls the ſame Way on the 


Arch of its Deferent, that is, of the great Heaven which 


is peculiar in it. Whence it happens, according to them, 
that when the Planet aſcends the Top of its Epicycle, we 


the inferior Part of its Epicycle from Eaſt to Weſt, ard 


quicker than its Heaven advances from Weſt to Eaſt, it b 
ſeen going back, till it again appears motionleſs and ita-Þ 
tionary; when again aſcending the Side of 1:3 Epicycle, it 
advances one Way no more than its Heaven advances the 
contrary Way. It is no eaſy Taſ to tell „ou, how their] 


Epicycles could move through theſe thick Cruſts of Cry- 


Mal; they however found Means to extricate themſelves; 
and as they always had their Recourſe to geometrical Lines, 
which never found any Obflacle to their Paſſage on Paper; 
the whole paſs*'d for true Phyſics. They foretold Eclipſe, 
and the Returns of the ſeveral Aſpects. Who, after that} 
could have doubted of their having the Key of the Struc-“ 
tures of the Heavens? It is true, in order to make all tho 
Pieces move with as little Inconſiſtency as poſſible, eipe. 
cially when they were to give their Spheres different Cen-“ 
tres, they were forced to delineate ſome certain Fur row 
or to notch on the Arches ſome Grooves, in which they 
jointed, and made the Tenons and Mortifes of their Epi- 
cycles to flide. All this celeſtial Joiner's Work, to which 


others ſtill added ſeveral Pieces, fit therein to produce Ba. 


Jancings, or perpetual Goings backward and forward, did 
ſomething better took the who e for good Truth) that hel 


fee it go directly, and according to the Motion peculiar 
to the Heaven thereof. When afterwards it deſcends inte 
the Quadrature, or under Side of the Epicycle, it ſeen: i 
ſtationary 3 becauſe as much as its Heaven carries it 
away, according to the Succeſſion of the Signs, ſo much 
it deviates therefrom, by advancing in the under Part of Þ 
its Epicycle contrary to the Succeſſion of the Signs, Then, i 
they ſlay, it muſt appear retrograde, when advancing in 
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one Day ſaid, in the Perplexity which this Multiplicity,}. 
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Of the TELESCOPE. 25ʃ 
of Orbs and Orbits gave him, that if Gop had call'd 
him into his Council, the Machine of the World would 
have been much leſs complex. This fo difreſpeAfu] Jeſt 
is neither for the Honour of the Royal Aſtronomer, nor 
that of the Hypotheſis which gave Birth to his Majeſty's 
Impatience. eh ö 

Aſtronomers, notwithſtanding the Liberty they took to 
multiply Machines according to their Wants, yet never 
contrived any thing that could account for the Appear- 
ances of the Motions of Mercury and Venus. The brilliant 
Planet yonder, according to Aſtronomers, turns round the 
Farth as round its Centre; but according to Truth it turns 
| round the Sun. No Aſtronomer ever {aw the Earth be- 
| tween Venus and the dun; and I can give you Proofs of 
my having often ſeen Venus beyond the Sun; which over- 
| throws their Hypotheſis, and gives me an Occaſion of 
| propoling another more agreeable to the Experiments 
which the Teleſcope procures us. Were it true, that Ve- 
nus turns round the Earth, it ſhould firſt be (as really it 
| 3s) ſeen to paſs between the Sun and the Earth, that is 
in Conjunction. The Earth ſhould alſo be ſometimes ſeen 
between the dan and Venus, which would then be in Op- 
poſition, or 180 Degrees from the Sun; which never 
happens, ſince Venus is never ſeen more than 48 Degrees 


| diſtant from the Sun. She then begins to draw near him 
| again, and at laſt is loſt in his Rays. But though they 


ſhou!d, by their Epicycles and Machines, be able to ac- 
count for the Appearance, according to which Venus never 


| goes more than 48 Degrees from the Sun, as we now ſee 


it; there is ſlill an Obſervation, which muſt make us for 
ever diſlike the order which Pto/ezzy thought he perceived 
in the Heavens, | | 
The Planet Venus, which you juſt ſaw in the Teleſcope 
under the Form of a Creſcent, or rather as the Moon 
when near a Quarter old, is ſeen thus horned, merely be- 
cauſe it ſhews us a Part of its enlighten'd Half. It begins 
to draw near its Conjundtion. In a few Weeks you will 
| fee that Creſcent grow leſs, and diſappear at laſt, when 
the Planet coming down between the Sun and the Earth, 
ſmhall turn its whole dark Half towards the Earth. 
degtees ſhe will diſengage herſelf ſrom the Rays of the 
Sun; and being more weſterly than he, we ſhall no longer 
| | ſee 
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ſee her at Night, but in the Morning. She will be ſeen 
ſooner than the Sun ; fince the Sun being then more to- 
wards the Eaſt, will not appear above the Horizon till 
after her. But the more you ſhall then obſerve her Pro- 
greſs in the Morning, the larger and rounder you will 
ſee her every Day. The Teleſcope will make you ſee her 
almoſt wholly, or like the Moon near its Full; which 
can proceed from no other Cauſe, but her ſhewing us at 
that Time almoſt her whole enlighten'd Half. 'The fuller 
ſhe becomes, the more ſhe is then ſeen to approach the 
Sun, You are ſenſible, that were ſhe then between the 
Sun and us, ſhe could not be ſeen at all; ſince her whole 
enlighten'd Half would then be turn'd towards the Sun, 
If then ſhe is ſeen almoſt entire, and drawing near the 
Sun, it is becauſe ſhe is beyond the Sun; in which caſe 
we mult needs ſee her on the enlighten'd Side. She then 
turns round the Sun, not round the Earth; and if fo, we 
mult of courle find the Proof of it in the Decreaſe of her 


drawing near us, her Splendor muſt be very great. Of 
this you are convinced, 
your Eyes. 


muſt be much leſs brilliant, becauſe we then ſhall ſee her 


to the Earth, more remate by 
own Orbit. 
and daily Experience may convince you of the ſame. 
with the other) do not turn round the Earth. Theſe two 
Planets, and very likely all tne reſt, 
their Centre. Plolemy's Hyporhekis is then de noliſh'd; 


and without coming oa Cnfutation of whatever is there- Þ 
it is 1je}t-eviacnt, that Astronomical Obſer- Þ 
and therefore it mult be for ever 


in edvar ced, 
vation 3 012 „ 7 
rejected. 


It is not enough for me to have demonſtrated the 
I mult yet :eplace it by another] 


Felinood of that Sy ſtem. 
Hypothelis leſs compounded, and mui< agreeable to Ap- 


pearances. But I beg of you, Gentlemen, to ene, : 
chat 


have the Sun for ; 


ſatisfy? 


conſide 


mike 
this nt 
could 
given 
Conhd 
It c 


With 1 


tions | 


; Eaith, 

Brightneſs, which muſt be proportion'd to her Diſtance, Þ 
Now that ſhe is, with regard to us, as much diſengaged Þ 
from the Rays of the Sun as ſhe poſſibly can be, and 


Planets 
Centre 
met V 


| judice, 
by the bare Teſtimony of 
On the contrary, When three Months hence Þ 
ſhe ſhall be near her Full again, though ſeen in Front, ſhe Þ 
: of San 
only in the Neighbourhood of the Sun, and with regard Þ 
the whole Diameter of her F 
Of this. 1 was allo inform'd by the Teleſcope ; Þ 
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'Therefore Mercury and Fenn: { for it is with the one as the * 
neither 


above 
myller 
After u 


teachir 


« was 


« cord 


had o 


cl H 


was th 
Atl 
City o 


rumins 


e, 
. KUADS 


ſeen 
e to- 
n till 
Pro- 
will 
> her 
y hich 
us at 
fuller 
1 the 
n the 
whole 
Sun. 
r the 
caſe 
then 


F her 


gaged 
and 


. Of 
ny of 
herce Þ 
t, ſhe Þ 
of Sams, icandalizzd a Maltitude of People, by openly 
regard 
of her 
cope ; þ 
ſame. Þ 
one as 
neither he, or any of thoſe, who maintain'd it before him, 
an for 
lind; 
there- 
Ober- 
r ever 


ee her 


ſe two 


qd the 
another Þ 
to Ap- 
ember, J 

that! 


Of the TELESCOPE. 283 


that the new Order I now offer you, though more ſatiſ- 


factory in a'l Reſpects, yet is ſtill but a bare Suppoſition. 
The Heaven may be very different from what I take it 


to be. I give you my Thoughts only as ſuch, and 


would willingly, if poſſible, be at Variance with no- 
body. | 

The Groand of that Hypotheſis is not mine. I am 
ſatisfy'd, Gentlemen, with the Pleaſure (indeed not in- 


| conſiderable) of communicating to you the Proofs which 


make it acceptab'e, by ſhewing you in the Heaven with 
this new Inſtrument, what the Eye, without that Help, 


| could not ditlioguiſh' chere before, and what would have 


given to the Author of that Hypotheſis much greater 
Conhdence. 


It confills in ſaying, that the Heaven and the Stars, 


wich regard to us, are perfectly at Reſt, and that the Mo- 


2, Wwe 


tions by us aſcribed to them, proceed only from the 


| Earth, which moves on its Axis, and is with the other 
tance, Þ 


Planets carry'd away round the Sun as their common 


| Centre, This Idea is very far from being new, but it 
met with too great a Reſiſtance from the univerſal Pre- 
judice, to be able to gain any Credit. The Pythagoreans, 


above 500 Years before CHR 18 1, taught it in a very 
myllerious manner, as they did all their other Opinions. 
After wards Ph:ilolaus, Ariſtarchus, and above all Cleanthes 


teaching, „ That the Heaven was at Reſt, and that it 
« was the Earth, which was carry'd round the Sun, ac- 
« cording to the Line of the Ecliptic, daily turning on 
4% its own Axis*”, This Opinion was almoſt forget till 
the laſt Century, when Cardinal Caſa revived it. But 


had ogſerved enough to have a Right to overthrow the 


cli Hypotheſis, which had been of > long ſtand ing, and 


was thought to be founded on the Teſtimony of the Eyes, 

At laſt Copernicus, born in the Year 1472, at Thorn a 
City of Poland, and a Canon cf the Church cf Warmie, 
ruminated on this Opinion again, clear'd it perſectly, and 
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by aſſiduous Obſervations found it wholly agreeable to the 
State of the Heavens; and having given his Books of be 
| Revolutions, after thirty Years Labour; he ſurpriſed all the 
- underſtanding and attentive Part of Mankind, by making | 
them perceive a moſt wonderful ExaQtneſs and Simplicity, 
in an Opinion hitherto rejected as abſurd. The Sum and 
ſubſtance which I ſhall here give you of it, will, I hope 
- neither be long nor needleſs. 

| | It is a conſtant Rule of Nature, that 
we ſee thoſe Objects turn or move, whoſe 


The Syſtem of J ; 
yitem © Images change their Places in our Eyes, 


' Copernicus. 


other, without moving the Eye or the Head. It is aro- 
ther Rule of Nature perfectly agreeable to the firſt, that 


- ObjeAs appear to us fix'd, when their Images remain 


- Painted in our Eyes on the ſame Points of the Retina, 
without varying. Thence it happens, that ſitting in the 
Boat, all Parts of which are always in the ſame Situa- 
tion, both with regard to themſelves, and with regard to 


- us, and the Image which conſequently does not change 


its Place in our Eye, we then ſee that Boat as unmoved, 
though it be continually in Motion. 


Odjects, makes us paſs by, 


On the contrary, | 


| 


N 
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J of all T 


round 
them ti 
ſhould { 
would 
magnif 
fix'd in 
pear to 
ſelves, 

great C 


0 | twenty 
or paſs from one Point of the Eye to the 


to us p 
pear un 


Earth 
ſelves an 


in our 


On the 
would { 
accord 11 
{elves i 
Planets, 


while o 
the Images of the Tower of §t. Mark, of the Steeples of 
« Venice, and of the Trees that ſurround your Terraſſcs, þ 
change their Places in our Eyes, ard piſs from one Point 
to another, according as the Gondola brings us near thoſe | 


or carries us from them. 


By a neceſſary Conſequence of this Motion of the Images, 


it always happens, that we percei 
reſpeclively correſpond to them, as though in Motion. 


We ſee the Town, the Steeples and the Trees on the 
Water-ſide coming towards and paſſing before, or after-J' Syſtem. 
while it is ourſelves who leave the] you ſen 

| | ©", | nomer, 
F to chu 
pH Tower, 
moveab 
 {trious J 


wards going from us; 
Port. | 


Provehimur porta; terrægue urbeſque receduni. 


Let us now apply this Obſervation to the Syſtem of 


Nature. If inftead of making the Sun, the Stars, and the}. 
immenſe. Number of the celeſtial Bodies, to turn round! 
and be for the Service of the Earth, which is but a Point 
or 
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o the WM bf all Things, to make the Earth and other Planets turn 
f the WM round the Sun for ſeveral Months together, and each of 
the WM them turn in a few Hours on its own Axis; we then 
aking W ſhould ſee things go juſt as we now do. The Expence 
city, I would be but very little, and yet the Effects be equally 
and I magnificent. The Stars and the Sun, though conſtantly 
hope I fix'd in one Place without ever leaving of it, would ap- 
pear to us to aſcend, to go down, and then hide them- 
that I ſelves. The Earth though conſtantly advancing in a 
whoſe II great Circle round the Sun, and making every four and 
Eyes, I twenty Hours a whole Revolution on itſelf, would ſeem 
o the J to us perfectly ſtill. It is plain that the Earth would ap- 
s ano- pear unmoved, fince all the Points which we ſee on the 
, that Earth being always in the ſame Order, both among them- 
emain FF ſelves and with regard to us, the Images of them painted 
tina, in our Eyes would never change their Place at any Time. 
in the On the -contrary, the Sun, the Planets, and the Stars, 
Situa- would ſeem to us perpetually coming up or going down, 
ard to according as their Images ſhould come and place them- | 
change ſelves in the lower or higher Part of our Eye. The 
noved, I} Planets, eſpecially, having a peculiar Courſe of their own, 
atraty, while our Earth has alſo its proper Motion, would ſeem 
ples off to us to have the greateſt Variety of Motions, though 
rraſlcs, | they had indeed but one, and that very uniform. Let us 
Point begin with the clearing of this Point, the moſt difficult of 
r thoſe f all; after which, the daily and annual Motion will no 
them. longer be perplexing to us. 
mage, | Nothing in the World can be more intricate than the 
which] Couile of the Planets in Plolemy's Hypotheſis. Nothing, on 
Motion.] the contrary, is more ſimple than all the Directions, Sta- 
on tiieF* tions, and Retrogradations of the Planets, in Copernicus's 
re after- Sytem. Give me Leave, Gentlemen, in order to make 
ave the] you ſenſible of the important Doctrine of the Poliſh Aſtro- 
| nomer, on the apparent Irregularities of the Planets, here 
to chue three or four Objects on the Platform of this 
. Tower, and at Pleaſure to make them move round an un- 
moveable Point, which I will call the Sun. The illu- 
_ *  irious Lord Jagrédo, quietly ſitting in the Middle of this 
and the | 
round That Venetian Lord had a very tender Love for Galileo, and 
a Point] be is one of the Peiſons whom the great Aſtronomer introduces 
| Tp:aking in his Dialogues, | | 
Author 
0 Place, 
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PI ce, will be ſo good to ſtand to us in lieu of that Star, ſuppoſe 
He ſhall, if he pleaſes, have both the FunQion and the Venus 
Name of it, ſince he conveys Joy and Light wherever he Planer 
goes. Let us take the Footman Yeron2/e; which I find the Ear 
here with his Flambeau, to repreſent the Planet Venus. ceeding 
I ſhall indifferently call him Venus or Veron?/e. As for behind 
me, I ſhall be the Earth, and in whatever I ſhall ſay of In t 
the Motions of our Globe, Galileo or the Earth ſhall be their S 
but one and the ſame Thing. Let Yeron?/e tum in fix and th 
or ſeven Minutes round the Lord Sagredo at à reaſonable Points; 
Diſtance ; I ſhall at a further Diſtance make the ſame and ma 
Circuit in twelve Minutes. So that he will double or | Compar 
complete almoſt two Revolutions, While I ſhall make but his Cou 
one. Veron ſe, as he goes, ſhall always turn himſelf to- and I n 
wards the Sun, in order to imitate with his Face the en- Flambe: 
lighten'd half of the Planet, and with the hinder Part of Þ der the 
his Head that half of Venus which remains darken'd, Þ continui 
Here is now the Reſult of the Concourſe of our two dif- ÞÞ {!f ber 
ferent Courſes, e | Left tot 
Now that Feronòſe is almoſt between the Sun and me, I And the 
ſee the Sun; but Veronò ſe's Face, which is turn'd towards | running 
the Sun, is wholly hidden from me. The Planet is then ] quite cor 
inviſible, as it draws near to its Conjunction. Yeroncſe | If the 
goes faſter than me. He paſſes under the Sun. He goes other, p 
ſomewhat from me on the Right, and I begin to fee bis ] fee it tur 
Face in Profil. This is. the Creſcent of Venus. As he ] becauſe i 
2dvances, and is ready to get behind the Sun, flill Jook- J Was, bu! 
ing at him, he turns his full Face towards me. I then fee Þ turning 
Venus at full, or nearly ſo. I ſee her ſo, only becauſe J fame, bu 


2 follows t 


#4} ſhe turns, not indeed round me, but round the Sun. 
i When Verondſe (ſtill going before me, ſince he goes twice Inegulari 
1 as faſt) ſhall have diſappear'd a while, being hid behind . Now 
5 the Sun, I ſhall ſoon ſce him appear again in Full to the lineated A 
1 Left of that Star. As he ſhall come down towards me, in order 
Mt Rill looking on the Sun, I ſhall fee his Side-face, till he | the celeſt 
F wholly dilappears again, by placing himſelf direQly be- a ketched 
$4 tween the Sun and me. In which Situation he offers to | be Ge 
its my View only the hincer Part of his Head. You then | Merry. 
WH have here the Diverſity of the Appearances of Jeu, {th draw Lin 
| iy as the Teleſcope dilcovcrs them to you, very well de- nels to r 
mh duced from the Circuit of Ven, round the Sun; and the | plexing t! 
Le: Neceſüty of that Circuit demonlliated by Plates which Contented 
i | | {uprole | 


ecauſe 
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to the 
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fappoſe its Reality. For the Earth being never between 
Venus and the Sun; if the enlighten'd Half of that 
Planet may be ſeen almoſt Full, that can only be when 
the Earth is on this Side the Sun, and when Venus pro- 
ceeding on the other Side of that Star, is ready to pals 
behind it. | 

In the ſecond Place, I beg of the Company to extend 
their Sight along the Parapet which crowns the Tower, 
and there to remark from the Right to Left a Series of 
Points; for Inſtance, the Stones which I have chalk'd 


and mark'd A, B, C, D, E, F, and as many more as the 


Company ſhall think fit. When Veron ſe makes half of 


his Courfe from Right to Left on the other Side the Sun, 


and J make the quarter Part of mine on this; J ſee his 
Flambeau ſucceſſively paſs from the Right to the Left, un- 
der the Stones A, B, C, D, E, F. But when afterwards, 
continuing his Circuit, he comes down, and places him- 
| {lf between the Sun and me, I ſee him paſs from the 
| Leſt tothe Right, over-againſt the Points F, E, D, C, B, A. 
And though he proceeds in an uniform Courſe, I fee him 
| running over the ſame Points of the Parapet, in a Way 
quite contrary to the foregoing. 

If then II ſee in the Heaven the Planet Venus, or any 
other, paſs under the Stars, A, B, C, D, and afterwards 
| fee it turn back and paſs again by D, C, B, A; it is not 
| becauſe it keeps not a regular Courſe, as that of Ferondſe 
was, but that Variety of Appearances proceeds from i's 
turning round the Sun, and from the Earth's doing the 
fame, but Venus faſter, and the Earth flower ; whence 
follows the Diverſity of Aſpects, and an Appearance of 
 Irregularity. | | 

No Jet us make uſe of a Figure, where J have de- 
lineated all thoſe Thing: at large and in a regular manner, 
in order to put ſomething of Exactneſs in the Order of 
the celeſtial Apperrances, which I have as yet only 
| Kerched out. The -5der!tanding of this Figure, though 
it be Geomet ical, vet ſuppoſes no Knowledge of Geo- 
metry. Thole win govern Nations have little Time to 
draw Lines, or to work with Compaſſes. It is our Buſi- 
nels to render Truth palpable to them, without fer- 
plexing them with enigmatic Demonſtrations. I ſhall be 
| Contented with only dillributing to the Company, ſach 
Figures 
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Figures as will plainly expreſs the Progreſſions, Stationy; 
and Retrogradations of the Planets *. They may after. 
wards examine them at Leiſure with the Explanation there. 
to annex'd, and there .remark on one Hand the amazing 
Fruitfulneſs of the Copernican Syſtem, which Accounts for 
every thing with one and the ſame Principle, and on the 
other, its perfect Agreement with the Pbænomena which 
Copernicus, for want of the Aſſiſtance of the Teleſcope, 
never knew. . | 

In Copernicus's Time, his Adverſaries thought them- 
felves to have a complete Ad vantage over him, by telling 
him, that if the Heaven was order'd as he pretended, 
Venus and Mercury muſt vary their Phaſes as the Moon 
did; that Mars in Oppoſition, that is, drawing near the 
Earth placed between him and the Sun, ſhould appear 
much bigger, and that that Planet ſhould, on the contrary, 
ſenſibly diminiſh, when it ſhould get behind the Sun, 
and recede from us by the whole Diameter of the ter. 
reſtrial Orbit. Copernicus agreed with them, that theſe 
Conſequences were juſtly drawn; and he attributed the 
Cauſe of the Inequality of the Appearances to the Struc- 
ture of our Eyes, and to thoſe radiating Crowns, which 


exact Form of Stars. No 
How great would have been the Tranſports of that 
great Man, had he been able, like ourſelves, to perceive 


the Full and the Creſcent of Venus, of which he fourd 
the Neceſlity, without being able, to convince others of 


that Planet, ſuch as our Teleſcopes ſhew it us, ig. ſome- 
and diminiſhing both in Shape ard Splendor, as it draws 
towards its Oppoſition, and again draws very near the 
Earth, placed between it and the Sun. 


cover'd the four ſmall Moons which turn round F 


hinder us from judging either of the Bigneſs, or of the, - 
ane Of t 


the ſame!. He would immediately and for ever have ruin'd F 
the Syſtem of the Schools, which makes Mars to tun] 
round the Earth at an uniform Diſtance ; had he but ſeen En 
bTICIPON 


times receding from the Earth by a prodigious Diſtance, F ; 
ment w. 
near its Conjunction on the other Side the Sun; then? 


gradually appearing fifty or ſixty times bigger, as it arrives, Theſe 1 
f o * 8 


He would have been ſtill more pleaſed, to have dis- 
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tions, 00 other Planet ; and that as Jupiter has four Planets of 


after. the ſecundary Order, inſeparably bound to its Service, 
there. that ie, four ſmall Moons deſign'd to light it during the 
azing | Night of its obſcure Half, ſo has the Earth a ſubordinate 
ts for Planet, which performs the ſame Functions for her Sake. 
on the © Nay, who knows but Men, with Inſtruments better Quill 
which Nan mine, will one Day or other diſcover, that Salurn, 
ſcope, Iin its extreme Remoteneſs from the Sun, was ſtill better 

provided with the Help of nightly Flambeaux? I have 
them: Iakeady begun to obſerve there a ſort of double Handle, 
telling which reflects a very great Light thereupon . In ſhort, 
ended, whatever I daily perceive in the Heavens, becomes a new 


Moon IToof of the Solidity and ExaQneſs of that Syſtem, which 


ear the Places the Sun in the Centre of the Planetary World, and 
appear _ terreſira]! Globe turn round him like the other five 
ntrar * 
g hs After this Illuſtration both on the Order and Courſe of the 
he ter- Planets, the reſt of the Hypotheſis, which accounts for tl e 
e theſe Piarna! Motion of the whole Heaven, and for the Inequality 
ed the pf Days and Seaſons, becomes an Amuſement to divert the 
7 Gtrace {ind rather than a Study. 
which J have cauſed here an oval Table (A) Þ to be placed, 
of che! hole Plane may be lock'd upon as making a Patt of the 
Pave of the Eclip:ic. We may lergthen this Plane out in 
of that ais ination, and make it rcach to ths Middle of the twee 
erceive eiellial Signs. 
- ound The oval Circumference of th: Table repreſents well 
thers of nough the Orbit or Path, which the Body of the Earth 
. e blows and deſcribes in a Year round the Sun. 
do tual That whote Circumference is divided into twelve Por- 
but ſeen Pens, ſubdivided each into thirty Degrecs, to make them 
L. ſome- erreſpond with the twelve celeſtial Signs, which 1 ſuppoſe 
Diſtance, be over againſt thein among the fx d Stars. I have been 
it draus nent with delineating the compend ious Figures of the 
n; then Helve Signs on the Edges of the Table. 
t arrives, 


* Theſe Handles, which Gali! | 

| al. Mes, which Galileo had ſeen near Saturn, were the 
rear iNeBcrremnitics of the lumir.ous Ring whkerewich we ſes that Planet whol- 
Þ . mpalsd, when it is turn'd another Way. | 
have diff Clll i h s cxattly obſerved that Ring, aud diſcey:r'd os; 

- all Moons by it. | 
U pier 3 Mr. Huygens ſaw the fifth, 

reſembles I See the Figute. 
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At a ſmall Diſtance from the exact Middle of that 
Table, or terreſtrial Orbit, and not juſt in the Centre, 
I put half an Orange, to repreſent the Sun (8), the 
other Half of which may be ſuppoſed hidden under the 
Table. 

I cauſed two Iron Pins to go through the Orange and 
the Table; the one (B) perpendicular to the Plane of the 
Ecliptic, and which I call the Axis of the Ecliptic ; the 
other (C) inclined to the foregoing, and making there. 
with an Angle of 23 Degrees and a half, or, which is the 
ſame thing, an Angle of 66 Degrees and a half with the 
Plane. This I call the Axis of the World. Not that the 
Planetary World reyolves on that Axis, but only to give 
us here the Idea, and the invariable Rule of the Direction 
we are going to aſſign to the Axis of the Earth, round 
which we are apt to believe that the World turns. 

Let us now bring rear the Edge of our Table the exact 
Middle of this little terreſtrial Globe T, and moving it 
cloſe to the Edge along the twelve Signs that divide the 
Oval, let us cauſe it to make a whole Turn round it. 
This very ſenſibly repreſents the Earth advancing in its 
annual Orbit rourd the Sun. | 


It is plain at firſt Sight, that if the Earth T be under 


the Sign of Libra, it will ſee the Sun under that of Aries. 


When it paſſes under Scorpio, the Sun will appear under] Cauſe. l 


Taurus, and ſo on. 


2. The Earth, by advancing from Wel 


to Eaſt, will by little and little fee all the 


The t ; 
ph 4 era Stars move from Eaſt to Weſt, and in 1 


Motions of 

Planets, 

. round the Axis of the Ecliptic, b<cauſle it 1; 
alſo the Axis of the terreſtrial Orbit. There is no Man 
but has often remark'd towards the Eaſt, at the Beginning 
of Night in Autumn, the Hyades forming a large V in tte 
Sign Taurus, and pretty near the fame Place the Platoon ot 

Cluſter of the Pleiadis. : 
be pretty high at the Beginning of the Night, and fron 
one Night to another, they inſenſibly draw more ans 
more to the Weſt, They then appear to move in tt 
Compaſs of a Year from Eaſt to Weſt, becauſe the Ear: 


recedes from every one of them in the contrary Directio: 
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It is not thus with the Sun. I paſs under, and not 
round the Stars, Whereas I abſolutely turn round the Sun. 
He reſembles a Flambeau in the Middle of a large Hall. 
As I walk round the Flambeau, my Eyes ſee it on ſome 


of the Points of the Wall which bound my Sight. If 


there are twelve Chairs round the Hall ranged in the follow - 
ing Order, 1, 2, 3, 4. 5, 6, 7, 8, 9, 10, 11, 12. When 
I ſhall paſs by the Chairs 1, 2, 3 4, 5, 6, I ſhall fee the 
Flambeau before 7, 8, 9, 10, 11, 12; and when I paſs 
before 7, 8, 9, 10, 11, 12, I ſhall perceive the Flambeau 
ſucceſſively againſt 1, 2, 3, 4, 5, 6. It then makes, or 


appears to make oppoſite to me, the ſame Motions as L 


do. In the likemanner, when we paſs together with the 
Earth under the thirty Degrees of Libra in the following 
Order, A, B, C, D, Sc. from Weſt to Eaſt, we needs 
mult {ee the Sun under the the Degrees of Aries in the ſame 
Order, A, B, C, D, Sc. from Weſt to Eaſt. He muſt 
then appear to make his annual Courſe from Weſt to Eaſt, 
and daily advance forward therein, according to the Succeſ- 
ceſſion of the Signs. 

3. But while the Stars ſeem annually to move Weſt- 


ward, and the Sun annually Eaſtward round the Axis of 


the Ecliptic, the Whole ſeems every four and twenty 
Hours to revolve from Eaſt to Weſt round the Axis of the 
Earth; a Diveifity which can proceed from no other 


one Year on its Orbit round the Axis of the Ecliptic, and 


4. If the Portion of the fix Southern Conſtellations is 


made a ſmall matter larger than the other Half, and the 
Sun be not exactly in the Midale of the Orbit, the Earth 
being ſeven or eight Days longer in the Southern Signs, 
hall fee the Sun eight Days longer in the Northern, as 1 
fapreeable to Experience. 


5. When the Earth, yeaily advancing in her Ordit, 


Reeps the Axis on which it revolves every four and 
Mwenty Hours vperfeftly rig! Hel he Axi 
wenty Hours perſectiy right and parallel to the Axis 


| the Ecliptic, without inclin ing to either Side, then 
rul the | St wais k pf Afpect 
zul the Sun and Stars alwais keep an uniform Aſpec 


din regard to ali Nations. Days ſhall be neither ſhorter 
7 1 . | 
Pr longer in one Seaſon than in another; and Seafors 
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will always be the ſame, or rather, there will be but one 
Seaſon. The only Variation of the Heaven will conſiſt in 
the annual Progreſs of the Stars towards the Welt, and of 
the Sun towards the Eaſt. But the Points of the rifivg and 
ſetting will not change. It is ſelf evident, that this is not 
the Oeconomy of the World. 

In order to underſtand, and to fix at 

once the Inequality of Days and Sealors, 
we need only to incline the Axis of the 
Earth twenty-three Degrees and a Half to 
the Axis of the Ecliptic ; always keepirg 
that Ax's parallel to that of the World (C), and to obſerve 
well the Points of the Globe, where the Half which 1s en- 
iighten'd by the Sun terminates. The inclining of the ter- 
reſtrial Axis, the conſtant Paralleliſm of that Axis, and the 
greater or leſs Remoteneis of the ſolar Horizon, with regard 
to that Axis, are the Source of the Inequality of Days and 
Scaſons. 
Let us, by the Affi dance of a Figure, render this ſoar 
Horizon, and all its Vicithiudes or Changes of Place, 
more ealy to be conceived. This Paſte-board H. 8. wh ch 
1 have made into half a Ciicle, being perperdicularly 
rliced on the Middle cf the terreltrial Globe, may be 
a very juſt Repreſentation to you of the Edges of the 
enlighten'd Half which is towards the Sun, and of the 
obſcure Half which is on the other Side. I ſhall call this 
Palte-board the ſolar Horizon. I have faſten'd the two 
Legs of the Semi-circle H, S, with two little Supporters 
in the Form of Shoulder-pieces ; that we may be able to 
fix it, ſo as to make it fland at Pleaſure, on what Place 
| loever of the terreltial Horizon we ſhall think fit. Inſtead 
of a whole Circle, which we fhould have to repreſent the 
Half of the Earth enlightea'd by the Sun, I am contented 
with a Semi-circle, that I may make it ſlide more eaſily and 
put it wherever I pleaſe. Imagination may prolong it un- 
der the Globe, and ſupply the reſt. 

Let us place the Earth T under Aries with the Ax13 
N, M, parallel, not to the Axis of the Ecliptic B, but to 
that of the World C, and the ſolar Horizon facing the 
Sun. In this Situation, the Axis of the Earth N, M, 
lies in the Plane of the ſclar Horizon, that is, that = 
| | | .:. rc 
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Actic Pole N, may be exactly at the Bcrder of the ſolar 
Horizon on one Side, and the AntarQric Pole M, at the 
South Part and Border of the ſame Circle, which marks 
the Limits of the Night and the Day. The Sun cannot 
enlighten. any thing more by his immediate Light, All 
the Points of the Earth, by revolving round that Axis 
in four and twenty Hours, viſibly make Half of their 
Revolutions in the enlighten'd Part, and the other Halt 
in the obſeure Part. There is then that Day, iz. the 
23d of September, an univerſal Equinox; whence the 
Sign, under Which the Sun then ſeems to be, has borrow'd 
its Name of Libra, or the Srales. By changing the” 
Earth's Place, and bringirg it to the firſt Degree of 
Taurys, you ſee that the enlighten'd Half is no longer 
the ſame. The Borders of it necefiarily have fd, as it 
were, to other Points. We are ob'iged to pl.ce the 
ſolar Horizon in ſuch a manner as that it may « 


SN TY 
EX3CTLLY 


face the Sun, If you turn both the Axis and the Earth 


and the ſolar Horiz;n in ſuch a manner, that the one 
does not leave the other, it makes a Situation entitely like 
the foregoing, and you will again have an Equalicy of 
Days and Nights; ſince all the Points of the Globe wil“, 
Im their daily Revolution, be :s much above as below 
the ſolar Horizon. But if the Axis of the Earth N, MI, 
ſnall remain parallel to that of the World C. while the 
solar Horizon changes its Place; then every thing changes 
with it. The folar Horizon cuts the Axis at the Centre; 
i) that one Half of the Axis M is on this Side of the ſola: 
Horizon towards the Sun, and the other Half on the op- 
pollte Side. One of the two Pol:s is then mare and mate 
engaged in the enlighten'd Half, and the other Pole finks 
More and more into the obſcure Part. 
Ie, that the Points or Nations, which turn together with 
tte Earth towards the Pole that looks towards the Sun, 


We now tezin to 


bay be longer in the enlighten'd Half than in the 
diner. But this will become more evident by placing 
he Earth under the Sign Cancer. She then ſees the Sun 
Inder Capricorn; and keeping her Axis parallel to her 
diegoing Situation, or to the Axis of tle World C, ſh: 
emoves her arctic Pele N from the San, sud incl nes 
er antarctic Poe M twenty thiee Degrees and a h: f to- 


Vards the Star. Had ſhe her Ax s parallel tot. t of 
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the Ecliptic, ſne would ſee the Sun paſs through all the 
Points of the Equator. But having then her Axis on the 


Side M, inclined twenty-three Degrees and a half towards | 


the Sun, ſhe ſees him twenty-three Degrees and a half 
above her Equator 3. and as ſhe on that Day, viz. the 
22d of December, preſents to him, in her Revolution 
from Weſt 'to Eaſt, Points always diſtant twenty-three 
Degrees and a half from the Equator ; the Sun will fm 
Eaſt io Weſt appear to delineate the Tropic of Capricorn, 
If thence tte terreſtrial: Globe T ſucceſſively advances 
under Lira; the Circle of the Solar Horizon, in order 
to face the Sun, changes 1ts Place a little, forms a 
imaller Angle with the Poles, and at laſt approaches them 
2new, or joins them again, when the Earth, being under 
1.:bra, ſees the Sun in Aries. 
214 of March, the two Poles again cut the two Sides of 
the Horizon. Neither of the Poles is inclined towards the 
Sun, which. by neceflary Conſequence muſt fall upon 
ene Point of the Equator. And as the Earth, in itz 
Revolution, brings on all the Points which are at an 
equal Diſtance from the Poles, the Sun, on that Day, 
iecms to deſcribe the Equator. Beſides, all the Points ci 
the Globe, by ſucceſſively going up and down, are 33 


long above as they are below the ſolar Horizon. They 
then have all twelve Hours Day, and as much Night, en 


the 214 of March. | 
The very next Day the ſolar Horizon charges 1: 
Place; but the Axis is not alter'd in the leaſt. 


to leave the Arctic Pole N, which remains elevated in 


the enlighten'd Half; whereas the other Pole M begin 
The ſolar Horizeg 
every Day recedes from the Arctic Pole, till the Eat 


to be immerſed in the obſure Half. 


being placed under Capricory, the Limits of the {ol 


Horizon are diſlant 23 Degrees and a half from the AG 


Pole N. | 
In this Situation, wherein all is very obvious, let | 
chuſe three or four Points, or three or four Countiie 
differently ſituated, in order to know what will happe 
on this occaſion to them. Let us, for Inſtance, take thc: 


under the Poles, thoſe who live under the Polar * | 
| | tho 


That Day, which is the 
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thoſe under the Tropic ; and lafily, thoſe who d well under 
the Equator. 

1. Thoſe who are under the Pole N, or that have 
the celeſtial Pole for their Zenith, have the Equator for 
their peculiar Horizon. Now the Equator here is twenty- 
three Degrees and a half below the Sun. They then ſee 
him revolve roend them at the Height of twenty-three 
Degrees and half above their Horizon. There have been 
already three Months fince theſe People came to the 
Verge of the enlighten'd Half, and they will be three 
other Months more before they reach the other Limit of 


that Half. They have then a Day of fix Months long. 
They will be afterwards fix Months, or near! fo, under 


the folar Horizon ; and conſequently all that Time with- 
out ſeeing the Sun. The People next the Pole, makin 
their daily Revolution between the Axis and the ſolar 
Horizon, will be ſeveral Months together without touch- 
ing the ſolar Horizon; and conſequently. have a Day 
ſeveral Months lopg. For this Reaſon they diſtinguiſh 
the Climates towards the Poles by Months, 

that ie, in Degrees, or by Nations, the The Monthly 
Days of which may, among themſelves, Climaxcs. 
differ by the Space of ove or more 

Months. | | 


2. What will happen to thoſe who are under the 


Polar Circle? Since they are twenty-three Degrees and & 


half diſtant from the Pole, and the Pole is as much di- 
ſtant from the ſolar Horizon; all thoſe who are under 
the Circle, or at that Diſtance from the Pole, ſha!) on 
the 22d of June make their diurnal Revolution round the 
Axis, without paſling under the ſolar Horizon. They 
will indeed come cloſe, or graze upon, but not touch it. 
They then will have one Day four and twenty Hours long 
and thoſe who are ſomewhat leſs remote from the Pole, 


| May be ſeveral Days together without deſcending under 
the folar Horizon, Theſe may then among themſelves be 
K Giltinguiſh'd by daily Climates, that is, 


Climates where the Increale of the Light Daily Climates. 
ſhall come to one, two, or three, or even 


more Days long. . 
3. But all ſuch as are four and twenty Degrees, and 


more, remate irom the Pole, even as far as the Equator, 
O 4 make 
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meke with the Earth a Revolution, the greateſt Part 6 
which is in the enl'ghten'd Half, and the ſmalleſt Part 


below. All theſe People have then unequal Days and 


Nights. Nore of them can have a Dey twenty-foy; 
Hours long; becauſe they all of them, ſome more, ſome 
lels, cut upon the under Part of the ſolar Horizon. For 
this Reaſcn, from the Equator to the Polar Circle, they 
reckcn the Increalings of the Light from Country to 
Country by hourly Climates ; and they aſſign 
Fourly Cli- à new Climate, wherever the Day is on the 
mates. twenty-ſecond Day of June, half an Hour 
longer than in the preceding Climate, begin- 
ning from the Equator, where the Day is at all Times 
twelve Hours long. . 
4. Nothing can be eaſier than the Determination of the 
TrcrezFngs of the Day, and of the Diminution of Nights 
tem the Equator to the Pole. Except the two Days on 


vi hich the ſolar Horizon depends on the Situation of the! 


eaithly Axis, ard when the Equinox is univerſal, the 
ſaid Horizon every Day of the Year cuts the terreſtrial 
Axis through the Centre, which is the ſame with the 
Centte of the Equator, Each Point and Nation, under 
the Fquator, is then ever twelve Hecuis above, ard 
twelve Hou:s under, the enlighten'd Half; the ſolar Ho: 


1 20n making with the Axis an Angie, which always 


increaſes from the Equinox to the Sitice, where it is 
twenty-three Degrees ard a Half. The Day mult necds 
always inCieaie to that Solſtice, in the Half which look: 
toweids the Sun, and that increaſing mult be every Day 


greater and greater from the Equator to the Pole. 
Let us chuſe out a Point or a The ſituated twenty - 


thiee Degrees and a half above the Equator, that is, 


under the Tropic cf Cancer; for Inſlance, Sienna, a City] 
on the Confines of Egipt, and Ai nia, being brought to] 


the Border of the iolar Horizon, it will deſcribe from 


Weſt to Eaſt, a Circle parallel to the Equator, and cn 
the twenty-ſecond Day of June will fee the Sun pals jukÞ 


over it in a contrary Direction. Suppoſe we have a mind 
to know how long the Day will be at Sienna. A plain 
Circle T may here ſerve inſtead of a Globe. We may 


divide each cf the Parallels that croſs it into twelve equal] 


Portions, to repreſent twelve Hours, or one half of the 
| daily] 
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daily Revolution. We then have, from the Point mark'd 
out 14, where Sienna is ſituated, to the Axis C, fix Por- 
tions or Hours. Let us reckon ſix other Hours from the 
Axis to the other Border. But we muſt ſubſtrat from 
theſe laſt ſix Hours, what is under the ſolar Horizon, ſince 
it is the Night which ig about five Hours. There remains 
an Overplus, which you ſee in the Angle between the 
Axis C, and the ſolar Horzion H 8, which is an Hour's 
Day more to be added to the other fix. But we {ee in 
that Circle but one half of the Revolution. We mult there- 
fore double the Sums, and we ſhall have for Sizaza four- 
teen Hours of Day, and ten Hours of Night. And what J 


have ſaid of the northern Hemiſphere, the Company may 
apply to the Progreſs of the Night and Day in the 


ſzuthern Hemiſphere, Thus all the Motions ſo various of 
the Stars and the Sun, the Inequality of Seaſons and Days, 
in a Word, all the Variations of the Heaven, are a plain 
Conſequence of the annual Paſſage of the Earth round 
the Sun, and of her Revolution in four and twenty Hours 
round her own Axis, invariably directed and pointing to- 
wards the North. 
There remains but one Phænomenon, 


| which I hare not yet accounted for. The The Preceſſion of 


celeſtial Signs, in a certain Number of *Þ* Equinoxcs. 
Years, ſeem by little and little to quit the 
Points under which they were {cen before, and with re- 
gard to the Point of the Equinoxes, to recede ſeveral 
Degrees towards the Eaſt. In order to account for this 
Preceſſion, it will be ſufficient to conceive, that in a very 
long Series of Ages, the Axis of the Earth inſenſibly 
changes its Place, and deſcribes a very ſmall Circle from 
Eat to Weſt. So all the Motions of the Heavens, which 
are ſo contrary, and would be ſo difficult to be made to 
agree, were they real, want no manner of Reconciliation, 
ecauſe they are only apparent, and the Appearances have 
bo other Origin than the Diverlity of the Motions of our 
iarth. Let a Waterman, in order to amuſe his People, 
make his Gongola whirl about as he paſſes befoie the 
Tower of St. Mark; his Paſſengers will ſee the Tower 
advance, then pals before them, then go back; and ih y 
at the ſame time will every Moment ſee it tun tend 
them. Mull they therefore buſy themſelves about recon 
() 3 | Ci}: 1347 
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ciling the ſeveral Motions of the Tower ? Sure it did not 
ſtir from its Place, and all theſe Appearances have their 
Origin, both in the ſucceſſive Progreſſion, and in the 
turning of the Gondola. 

But the Planet Jupiter, which now ſhews itſelf clearly, 
invites us to reſume our Teleſcopes, and look out for the 
four little Moons which attend it. 

Such is the Ground and Subſlance of Copernicus's Doc- 
trine, which Galileo laid before the Venetian Senators, 
and of the Exactneſs of which he made them ſenſible, by 
ſhewing them in Nature, with his new Inſtruments, the 
Demonſtrations of the ſame. But let us imitate his Mo- 
deſty. What he gave only as a ſatisfactory Hypotheſis, 
let us propoſe as a bare Syſtem, and confeſs, that it was 


to leſſen its Value, and its perfect Conformity to Obſer- 
vations, 
The moſt puzzling Objection to Copernicus 


Objections. Was drawn from the Diverſity of the Sizes 


and Phaſes under which the Planets ſhould | 


rieties would be diſcover'd. Galileo has accompliſh'd this 
Prophecy; therefore the Objection becomes a Proof, and 
the Efforts, which were made to overthrow this Hy po- 
theſis, had no other Effet than to make it ſtill more 
acceptable. | | 


The ſecond Odjection which was propoſed to Coper- 


Orbit. 


Time as well as another, conſtantly turn'd towards one 
Point cf the Heaven, iz. two Degrees and a few Minutes 
diſtant from the Polar Star. 5 

This Objection never puzzled Copernicus; becauſe it was 
ealy to {ee that the Diſtance of the Stars from the Earth | 
| | 33 
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19 ſo immenſe, that twenty or thirty Millions of Leagues 
appear not ſenſible therein, and the two Points of the 
Heaven towards which the terreſtrial Axis is turn'd at ei- 
ther Equinox, though they be really as diſtant from each 
other as the two Extremities of the terreſtrial Orbit, yet 
appear to us no more than a ſingle Point. Thus two Ob- 


jects ſeparatea from each other by a Space of thirty, forty, 


or fifty Foot, ſeem to us but one and the ſame Thing, at 


| the Diſtance of one or two Leagues. 


Galileo, whom this Objection did not puzzle a whit 
more than his Maſter, with regard to this, preſumed to 


| propheſy, and he did it with the {ame Succeſs with which 
Copernicus had foretold the future clearing of the firit 


| Difficulty “: © I don't deſpair ( ſaid the Florentine Aſtrono- 
mer) but one Day or other ſome particular Tokens will 
| * be obſerved in the fix'd Stars, by Means of which they 
may be able to know, what the annual Revolution con- 


« fiſts in; ſo that the Stars, as well as the Planets, and the 


Sun itſelf perhaps, will be ſummon'd to appear in Judg- 
„ ment, to bear witneſs concerning the Nature of that Mo- 
„tion in Favour of the Earth.“ 


271 


Meſheurs Caſſini, Hehe, and Flamſtead, the greateſt 
Names that we can quote for aſtronomical Obſervations, 
have for ſeveral Years together carefully obſerved, ſome- 
times one of the Stars which paſs through the Zenith, 
ſometimes the Polar Star. They found that both the 
Vertical and the Polar Star, in their greateſt Elevation, 
appear'd indeed under the ſame Degree of their Circle, as 
well when the Earth was under Cancer, as when it was 
under Capricorn; but that they both vary'd their Situations 
by ſeveral Seconds. The Stars have among themſelves an 
invariable Situation. If then, in their paſſing again under 
the Meridian, they make with my Zenith, or with the 
Axis of the Earth, an Angle different from that I had in 
the foregoing Obſervation, it is becauſe I have changed 
my Place, together with the Earth, which has pais'd 


® Rem quampiam olim in ſtellis fixis obſcrvabilem eſſe futuram, 
er quam cognoſci queat in quo confiſtat annua converſio. Ita ut 
x non minus planets ipſoque ſole compariturz ſint judicio, ad red- 
dendum te ſtimonium hujus motus in gratiam tertæ. Dialog. de Sy- 
ſtemate Mundi, . 1625, Pag. 375. 
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ſrom one Side of its Orbit to the other. As if from the 
Terraſs of the Obſervatory I perceive the Steeple of 
St. Denys, through the two Slits of the Sights of an In- 
ſtrument, and one ſhould place the Inſtrument a few Steps 
farther in a like Situation, or rather parallel to the forego. 
ing; the Steeple ſhall no longer be ſeen through the 
Sights, and I ſhall be obliged to give them a gentle Thruſt, 
to bring them again exactly over-againſt the Object. The 
Steeple did not change its Place; and its Removal to an- 
other Proſpect or another Point of the Circle, is a Proof 
of the Obſerver's having changed his Place. One might 
be thence apt to conclude, that the Motion of the Earth 
makes a Part of experimental Knowledge, and that it is 
Natter of Fact. | | 

The great Objection, which may be made againſt the 

Copernican Hypotheſis, is, (they will ſay) that it autho- 
rizes the Trreligion of a great many Philoſophers. Man, 
decording to theſe, is very ridiculous to think, that it is 
tor his Sake that the Stars ſpakle, the Sun riſes, and Na- 
ture diſplays its lofty Scenes. If the Planet Jupiter has 
four Moons, it is in order to convey Light upon it during 

the Night. But why ſhould Light be convey'd where 
there were no Inhabitants? The Planets are then ſo many 
Forthe, and if the Stars ſhine of themſelves like the Sun, 

it is evicently becauſe they light ſome other Planets, We 

are then much in the wrong, to attribute to ourſelves the 

{iſe and Service of the Fires that ſparkle in the Heavens. 

"he Hy patheſis of Copernicus proves, that they don't ſhine 

for us, but that we make uſe of them. | 

Whether we make ue of them only, or whether they 

he made for us, is ſtill one and the ſame thing. Pray, 

do you think we can with any Reaſon find the leaſt Dif- 

ference in that? Gop alone knows for what particular 

/ Purpoſes he deſign'd each of thoſe fiery Globes, which 


— be in ſuch Number, and with {ſuch Mignificence, has ſcat- 


te 'd around us. If we ſhould ſuproſe him to have there 
diclribg'ed feveral Intelligences, in order to be praiſed by 
them; I ice nothing in this noble Su'pic'on, that can any 
way clam with Go p's Majeity, or weaken our Gratitude, 
Ard though ke ſhould make them the Abodes of ſo many 
ditterent Claſſes of Creatures, yet aie we Tot a whit leſs 
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Direction of the Spots which revolve over the Diſk of Ja- 
| piter, that the Axis of that Planet is perpendicular to 
the Ecliptic, and that the Globe makes its Revolution 
in ten Hours time. They conſequently have an uniform 
| deafon, Days perpetually equal, a Night of five Hours, 
{and a Day as long; while our Days are of four and twen- 
ty Hours, and our Seaſons vary by a perpetual Alternative. 
Their Year is not ours. Twelve of our Years make their 
twelve Months. | 
Sphere to another. | 
puted as a World by itſelf and apart: Every one of theſe 
Worlds has its peculiar Structure and proper Advantages, 
g The Inhabitants of one World do not thank Gop for the 
Order enjoy'd in another. 
of it: They thank him for what they have received. 
We likewiſe praiſe him for our Sun, our Moon, our Hea. 
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obliged to be ſenſible of the Advantage of our Condition, 
and to thank Gop for having granted us the Sight and Uſe 
of theſe Globes. The Inhabitants of Paris are not ex- 
travagant, when they think themſelves happy, that our 
Kings have flung open to them the Gardens of the Tyille- 
ries and the Luxembourgh, though thoſe who dwell in theſe 
Places, and even Foreigners, have the Privilege of walk- 
ing there as well as the Pariſſans themſelves. Gop's Fa- 
yours are not the leſs deſign'd for us, becauſe others may 
alſo ſhare them with us in common. 

But there is ſtill ſomething more: Good Senſe and 
Truth are only to be found in the Language of the com- 
mon People, who ſeeing no other Being but Man, that 
can enjoy the Oeconomy of this World, glorify Gop for 
having created it in Favour of Man: Whereas Falſhood 
and Miſtake are palpable in the Argument of the pretend- 
ed Philoſopher, who thinks, that the Multiplicity of 
Worlds ſhould be a juſt Reaſon to criticiſe on the fg 
guage of the People. If there are Inhabitants in Fzpiter, 
they have four Moons during the Night, whereas a ſingle 
one is ſufficient for us. Their Night is then quite diffe- 
rent from ours. By their Remoteneſs, they muſt needs 


have their Sun ſmaller than ours; or if they have an At- 


moſphere otherwiſe form'd than ours, they fee it either 
larger, or otherwiſe colour'd than we do. They then 
Aſtronomers have obſerved from the 


Every thing then changes from ore 
Let each of them, if you will, be re. 


They have not the leaſt Idea 


ven, 
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ven, our Year, our Atmoſphere, and the ſpecial P:ovi- 
dence by which he has ſecured. to us the Enjoyment of 
that magnificent Proſpect. We are the Centre of them; 
ſince we are the only People in the Univerſe for whom all 
theſe Cautions were taken. And as the Oeconomy of our 
World is not only for us, but alſo for us alone ; there is 
neither a Preſumption or a Miſtake in the Perſuaſion Man 
has, that Gop had him in View, and vouchſafed to buſy 
himſelf about him; whereas the Error is palpable in the 
Notions of the falſe Philoſopher, who from the bare Su- 
ſpicion of the Plurality of Worlds, immediately concludes, 
that he is no longer the Centre of the fine Order of this, 
and who by multiplying them, fancies he will be able to 
loſe himſelf in the Croud, in order to avoid Gop's Good- 
neſs, and thus be exempted from the burdenſome Duty of 
Gratitude. | 

If it be the whole Heaven that with an inconceivable 
Swiftneſs turns round the Earth unmoved ; this ſhall be 
the Work of an infinite Power, always mindful of our 
Wants. If it is the Earth that turns, to procure all its 
Inhabitants the Services of the Light, and the Sight of the 
celeſtial Flambeaux; if each Planet on its part revolves 
round its appointed Orbit; I here find again the ſame 


Power and the ſame Goodneſs, though with- an Oeconomy 


quite different. The People may very well praiſe Gon 
for thoſe wonderful Revolutions which ſerve them ſo re- 
gularly, without making any further Enquiry into the 
Manner, in which the whole is perform'd. But if ſome 
Genius's more elevated and more at Leiſure, can add to 
the Knowledge of the Bounty, that of the Performance. 
When Go p allows them a Glimpſe of it, and begins to 
let them into the Secret of his Works; it is a Confidence 
Wherewith he honours them. It is a new Motive of 
_ Praiſe ; and a Virtuoſo, whom his own way of conſidering 


2 makes ungrateful, is the moſt horrid of Mon- 
Kers. 
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from that glorious Star, their Light, their Colour, and their 
Life ! Each Planet enjoys the Favours of the Sun, as tho? 
that Star were made for it alone, or there were in our Sphere 
as many Suns, and even Worlds, as there are Planets therein. 
A Parſimony ſubſiſting with Effects ſo fruitful is in this 
Hypotheſis an additional Character of Truth. SE 
- Equally and perfectly agreeable to Experience and Reaſon, 
it has beſides the fingular Advantage of accounting for and 
explaining all the Alterations, which Religion teaches us have 
happen'd, or one Day or other will happen, in Nature. 

When Go Þ keeps the Axis of the Earth directly placed 
on the Plane of its annual Courſe, the Inhabitants of the 
Earth have but one Seaſon conſtantly the ſame, and enjoy 
both a long Life and a perfect Equality of the Air“. But 
he no ſooner inclines that Axis, but the Waters immediately 
overflow the Earth. Seaſons ſucceed each other on the 
Globe. The Unevenneſs of the Air ſhortens the Life of 
Men. It is ſcarcely the ſame Earth it was. 

There is a Time known to God alone, when he ſhall. 
give our Globe a ſecond Jerk. The Axis of it will no 
ſooner be put in Motion, but Men will ſee the Heaven 
run like a Roller, the Stars fall, and Nature ſeem in the 
greateſt Confuſion. That Fall of the Stars, and that Flight 
of the Heavens, are a Language worthy him who made 
Man, and who alone knows the Reaſons of the Appearances 
which he makes Man feel. Nothing more grand and ma- 
jeſtic, nothing more exa than this Language. Men at the 


firſt Shock of the Earth, will neceſfarily ſee the Heavens 


change their Place and fly away, as they now ſee the Sun 


| aſcend, and from the Top of the Firmament deſcend to the 


Point of its Setting. Copernicus himſelf ſaw the Stars riſe 
and go down; and he ſaid with the reſt, he Sun riſes, the 


| Sun ſets, without Fear of offending Truth. His Hypotheſis, 
| which accounts for the Oeconomy of the World, becomes 
| here the Interpreter of Scripture, and makes us clearly un- 
{ derſtand, that the future Alteration ſhall in all its Circum- 
| ſtances foretold, be as ſenſible as the actual Courſe of the 


reator ;Þ 
proves to be equally agreeable to Faith, to common Senſe, 


anetary 
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Night and Day. It is a very rich Hypotheſis indeed, which 


2 float and the molt frequent and reiterated Obſervations, 


® Scc the Letter at the End of the third Volume. 
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HOUGH Galileo and his Diſciple 7:rr:cr/!:s 
were {till full of the falle Notions of antient Phi'o- 
ſophy ; yet they muſt be lock'd upon as the Fathers of 
modern Phyſics ; ſince they were the firſt who dared to 
maintain the Rights of Reaſon againſt the Authority of 
Ariſtotle, which ſtopp'd the Progreſs of Sciences by. tvran- 
nizing in the Schools; and they firſt introduced the Me-“ 
thod ſo agreeabie to Reaſon, of making every Thirg refer MW | 1 
to Experience. Naturaliſts, til Ga//co, 'were ro better 
than mere Talkerts. Ever ſince his Time, and after bi; 
Example, they all turn'd Obſervers; and it is on accourn 
of his having obſerved what had eſcaped the Eyes of al 
the preceecirg Ages, that the I ſiy led him the Lynæ- 
Ded Viriuch, 5 
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The Statics, both that which ſets Levers and Weights 
a- going, and that which gives Motion to Fluids, all Me- 
chanics, Aſtronomy, and Phyſics in general, borrow'd 
many conſiderable Helps from the Attempts made by Ga- 
Jileo on Motion, and by Torrice/lizs on the Air. I ſhall 


be contented with giving you an Aecount of the two 


fineſt Diſcoveries of each of them. That of the firſt is 
the regular Acceleration of heavy Bodies in their Fall. I 
ſhall propoſe it to you after my own Method, and in as 
few Words as poſhble. | 

Let the Cauſe which brings down the 
Stone flung into the Air be what it will; Or che Aceele- 
it is an exiſtent Cauſe“. The Stone, at ration of heavy 
what Degree of Elevation ſoever it may Bodies. 
be, receives the Impreflion of that Caufe. | 
That, which makes the Stone to fall, does then Influence 
it every where, and at every Inſtant after it has left the 
Eaith. Let us now from Reaſon ſee what will happen 
to a Stone calt into the Air, in Conſequence of this very 
plain Principle. We ſhall be inclined to think ourſelves 
to have reaſon'd well, if cur Argument proves agreeable 
to Experience. 1 6 

A Stone placed at twenty or thirty Foot Diſtance from 
the Earth, and left to itſelf, ſhould (one would think) 
neither aſcend or deſcend ; ſince it has of itſelf no Inclination, 
or any Motion of its own. It moves only as it is puſh'd. 
Its Indiffe ence, in the Choice of one Direction preſerab'y: 
to another, is ſtill augmented by the Equality of the Prei- 
lure of the elaſlic Fluid of the Air, which, by puſhing it 
8s much towards the Heaven as towards the Earth, and in 


every other Direction, ſhould ſor ever contribute to keep 


it in the ſame Place. However, we know, that there is a 
very active Cauſe, be it what it will, which puſhes the 
Stone downwards from above at every Inſtant, and at what 
Point of the Air ſoever it may be. 321 
Any Body put into Motion preſerves as much as po- 


ſible the Motion it has got. The Stone will then, during 
the ſecond Inllant of its Fall, and in all the follow- 


ing, as much as the Obſtacles of the Air ſhall permit, 


prelerve what Motion- it has acquired in the firſt. But the. 


See Diſcorſi e Dimoſtrazioni Mathematiche, intorno alla meca- 
vica ei movimenti locali del Sigaor Galileo Galilei liaceo. 
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fame Cauſe, which puſh'd it at the firſt Inſtant, likew iſe 
puſh'd it at the ſecond. It then adds a new Motion and 
a new Strength to the firſt, and its Swiftneſs is every 
Moment accelerated. The Proportion in which this hap. 
pens 1s this. | 

Let us here repreſent Celerity with a Line. A Line, 
confiſting only of two or three Points, ſhall repreſent a 


very {mall Acceleration, or a beginning Celerity. A Line 


conſiſting of a greater Number of Points, ſhall repreſent 
a greater Celerity. Thus, ſuppoſe that the Stone, which 
begins to fall, receives in the Space of a Second “ an 
Impulſion ſufficient to make it croſs, for Inſtance, the 
Space of a Rod, Perch, or Pole fifteen Foot long; when 
it began to croſs that Space, it had not the ſame Swiftneſs 
which it has acquired when it had arrived at the End 
of that Pole. We may then repreſent the ſucceſſive In. 
creaſes of that Celerity with 15 


of it during the whole following Second. That Swiftnels, 
which remains conſtantly the ſame during the 


the ſame Value with B C. 


Now theſe fifteen Lines mark'd out BC, B ©, are evi- | 
dently the Double of that which we mark'd out AB C; 
ſince they form the Square B C, B C, whereof A B C is 
but the Half. The Stone mult needs then during the fe- | 


cond Second, have obtain'd a Swiftneſs twice as great as 


that which it has had during the firſt. It will then tra- 
verſe the Space of two Perches during the ſecond Time.“ 
But beſides this Celerity acquired and continued during 
the whole ſecond Interval, it contracts as much Swiftneis | 
as it did in the firſt, by the permanent Influence of Gra- 


vity, let the Cauſe which operates it be what it will. The 
Stone muſt then, beſides the Swiftneſs it then had, acquire 
in the ſecond time the ſame 
equal to that which it croſs'd at firſt, viz. another Perch. 


our, 


Lines, which always be- 
come longer from the firſt call'd A, to the laſt mark'd | 
out B C. When the Stone ſhall have acquired at the] 
lower End of the firſt Pole, the Celerity repreſented by 
B C, it will preſerve this whole Celerity, and make uſe | 


ſecond Þ 
Space of Time, may be repreſented by fifteen Lines of 


Quantity of Motion as in 
the firſt Second; and by virtue of that Force crols a Space 


The Gxticth Part of a Minute, which is the ſixtieth Part of av 
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It muſt then, during the ſecond Second, croſs three Poles, 
two by the preſerved Celerity, and one by the Swiftneſs 
ſucceſſively acquired in the ſecond Time as well as in the 
firſt. The Stone, in moving during the third Second, re- 
tains the firſt Celerity acquired, which is as B C; and an- 
other Celerity newly acquired, which is again as the Line 
BC. We may now call the Celerity B C, a Degree. 
Three or four Forces or Celerities, each of the Value of 
B C, ſhall be call'd three or four Degrees. If the Stone 
has, with a Degree of acquired Celerity, croſs'd two 
Perches; now or in the Beginning of the third Second, 
that it proves to have acquired a ſecond Degree, it muſt 
croſs four Perches, and a fifth one by the Impulſion of 
Gravity, which, during the third Second, is as powerful 
and active as in the firſt Interval. The Stone has then, 
in the Beginning of the fourth Second, two Degrees of 
preſerved Force, and another newly acquired, which is 
three. If one Degree is ſufficient to make it croſs two 
Perches, three will be ſufficient to make it croſs fix. The 
Stone will then, during the fourth Second, croſs a Space 
of fix Poles, and the Space of a Seventh be obtain'd by 
the Impulſion of Gravity always perſevering. It will 
then, in the Beginning of the fifth Second, have three 
Degrees of Force preſerved, and one newly acquired, that 
1s, four entire Degrees. 'Therefore it will, during the fifth 
Second, croſs through eight Perches, and through the 
ninth one by virtue of the jucceſiive Impulſion of Gravity. 
It will be the ſame in Proportion in the following Times. 
By this very plain Calculation, it is evident, that the 
particular Sums of the Spaces paſs'd through are one 
Perch or Pole for the firſt ſecond ; three Perches for the 
next Second; five for the Third; ſeven tor the Fourth, Me. 
In ſhort, the Sums of the Perches or croſs'd Spaces are, 
from one Second to another, as the following odd Num- 
bets, 1, 3, 5 75 9, 145 13. | | 
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If afterwards, at the End of every Second, you collect 
the particular Sums of the Spaces croſs'd by the Stone in 
that Second, with the Sums of the Spaces croſs'd in all the 
preceding Seconds; you will find, that theſe total Sums 
are as the Squares of the Times. For if you join one Perch 
of the fuſt Second, with the three of the following, they 
will make four. Now, four is the Square of two, or the 
Number two multiply'd by itſelf. If yon join the five 
Perches of the third Second with the four Perches of the 


two preceding Times, they will make nine. Now, the 


Number nine is exactly the Square of three; for three times 


three are nine. If you join the ſeven Perches of the fourth 
Space of Time with the nine preceding, they will make 
ſixteen. Now, four times four make fixteen, The total 


Sum of the Spaces gone through muſt then prove to be as 


the Square of the Times, or, if you will, as the Square of 
the Celerities, which increaſe as the Times. What we have 
Juit faid of the Acceleration of falling Bodies, we may ſay 


in a contrary Senſe, of the ſhckening of whatever aſeends; 


| becauſe the Force which raiſes it is inceſſantly diminiſh'd by 


the Cauſe of Giavity. Therefoie, if you throw a Body 
into the Air, with a Force equal to the five Degrees of 
Celerity, which it ſhould acquire from Gravity in falling 
during five Seconds, and without taking Notice of the 
Acceleration, which in the Fall proceeds from the acquired 
Motion ; that Body thrown will have but four Degrees of 
Celerity at the ſecond Second, three at the Third, two at 
the Fourth, and the remaining Force expires with the fifth 
Second. 

What we have juſt eſtabliſh'd by Reaſoning, on the Ac- 
celeration of heavy Bodies, is not a bare Opinion. It is a 
Phenomenon for the firſt Time obſerved by the celebrated 


Galileo, and confirmd by Experiments made at the 


© »ſervatory, by the Help of the Hole contrived in the 
Va lte, from the upper Terraſs down to the Bottom of the 
Caves. | 


The Experiment, which makes for the 

Of the Preflure - Glory of Torrice!//ius, is the riſing of Li- 
quors in Pipes void of Air. The Conduit- 
makers of the Grand Dake had bethought 
themſelves, to make Pipes higher than 
thoſe wherein Waters roſe as 8 
ons 
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But as they did not experience from theſe Pipes of a new 
Structure the Aſſiſtance expected from them, and the 
Pump refuſed its Service when the Water was to be raiſed 
above thirty-two Foot, they communicated the Thing to 
Galileo, and aſked him the Reaſon of it. Our Philoſopher 


for that Time was ſurpriſed, and unprovided. of an An- 
| {wer. However, he put a good Face on the Affair, and 
| gravely replied, that Nature abhorr'd a Vacuum only to 
| the Height of thirty-two Foot. The Conduit-mikers 
| took this as a Principle; and that Rule, falſe as it was, 
for the Caule pretended, yet carried on their Works per- 
f. cy well, as to the expected Effect: So true it is, that 
| a Man may, without any great Danger, be miſtaken with 
| rezard to the Cauſe of what he does, provided what he 


| executes be directed by Experience. Experience is indeed 
our true Phyfics. 25 


Torricelliuss, vexd at the Water's refuſing to aſcend 


more than thirty-two Foot in a Pipe void of Air, made a 
new Experiment on a maſher Fluid. He fill'd with Mer- 
cury a Pipe well ſtopp'd at one End; he ſet it up with 


the open End immerſed in a Veſle] of Mercury; then 


| withdrawing his Firgcr, without putting the Orifice of 
the Pipe quite to the Bottom of the Veſſel, he ſaw the 
Mercury 1a the Pipe come down, and leave an empty 
Space at Top, and remain ſuſpended at the Height of 
| twenty-ſeven Inches. How! ſaid he; Nature abhors a 
Jacuum only to the Height of thirty-two Foot when it is 


Water that aſcends in a Pipe void of Air, and only to 


| iwerity-ſeven Inches when it is Mercury? Vacuum dces 
not frighten her beyond theſe Meafures: But why does 
The fear it to more than twenty-ſeven Inches, when it is 
Water that files? Very likely this Horior of Vacuity is 
an idle Fancy, a mere philoſophical Cant, which we take 
bor good Coin without underſtanding it. Let us endea- 
| Your to find out ſomething better. His Spite and re- 


| Peated Experiments led him at laſt to a very ingenious 
Conjecture. This Diverfity of Elevation in two very dit. 
ferent Liquors, appeir d to him to proceed from the Di- 
Feriity of their Weight. For, though neither he, or 
perhaps any. other Pniloſopher living, ever knew what 
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or preſſes, it will keep up the Mercury of the Pipe juſt at 


310 
Gravity is; yet it exiſts; it hurries us away; it cruſhes the Airs 
us; it is a moſt real Effect. As he was then ſearching has a ve 
what Weight might thus cqunterbalance; theſe two Fluids, the true 
he thought Nature hinted. to him, that a Column of Air, Weight. 
correſpondent to the Orifice of the two Pipes, might pe- Some 
haps hinder the Fluids from falling, and kept them up at jain Pla 
unequal Diſtances, becauſe the twenty ſeven Inches of | ;ther E 
Mercury being very likely of the ſame Weight with thirty- Mercury, 
two Foot of Water, which is a rarer Kind of Matter, the Þ which w 
Column of Air proved to be equivalent to either of theſe was not a 
fluid Maſſes. This Conjecture, as well as the double ex- | Weather, 
periment of the Pipes, ſoon took Air, and ſpread abroad. times wa 
Mr.“ Paſchal improved the Experiments, and gave the All theſe 
Conjecture an Air of a Demonſtration. Nothing appear'd put a Pa 
to him more ſatisfactory than the Experiment made by ſeveral N 
his Direction on the Pui-de-domme, a Mountain near Cler. order to. 
mont in Auvergne. The Column of Air being ſhorter at fome Pre 
the Top of that high Mountain than it was at the Foot, Þ thought t 
he thought it ought to weigh leſs on that Account; and Þ the Space 
they found, that in Conformity to his ExpeQation, the Þ important 
Mercury, which at the Bottom of the Mountain maintain- Ciſtern ſe 
ed the Height of twenty-ſix Inches, was come down to a Glag V 
twenty-three at the Top. Among other very ſenſible elbow'd o 
Means he employ'd a crooked Pipe, as you fee it in the Þ freely to 
Figure. The End mark'd A, is hermetically ſeal'd up. Battle wa 
The Orifice B is exactly cover'd with a Piece of a Bladder, Pipe; if 
The Pipe being full, muſt be turn'd up: ſide down as uſual, | makes the 
When you take your Finger from the End dipp'd into there ente 
the Mercury, what will thence happen? If the Air weighs | into the ſt 


X ſinking of 


the Height of twenty-ſeven or twenty-eight Inches in 0 £ extremely 
and the Mercury which is in the crooked Part D, having Barometer. 
no relation to the Air, will, on each Side, put itſelf in N Many g. 
an Equilibrio in the two Branches. But if you open the] the Air, u 
Orifice B, the Air muſt precipitate the Mercury from the] the Appro: 
Pipe ſtraight into the Vaſe, and raiſe the Mercury, hien to ſink, rat 
is in the crooked Part D, up to A. And this is indeed ” that of the 
what happen'd in all the Trials made of it. However, Y To the 
I don't know whether it is perfectly certain, that the will at lea 
Effect of Fluids in Yacuo proceeds from the Weight ci remain al w 


into it, a g 


fill the To 


* In the Years 1644, 1645, and 1648, 1 
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the Aire It has been ſince acknowledged, that the Air 
has a very powerful Spring, and that Spring poſlibly is 
the true Cauſe of what is attributed to the Preſſure of the 
Weight. 

Some Virtuoſo's who had left in a cer- 


tain Place a Pipe of this Kind, whoſe The Invention of 


nether End was immerſed in a Veſſel of the Barometer. 
Mercury, ſoon perceived that the Mercury, 


which was ſuſpended in the Pipe without falling out, 


was not always at the ſame Point; but that it roſe in dry 


Weather, and ſunk at the Approach of Rain, and ſome- 
times Was ſuddenly agitated at the Approach of Storms. 
All theſe Obſervations were reduced into Rules. They 


put a Paper with Degrees mark'd upon it, or a Scale of 


| ſeveral Marks towards the higheſt Part of the Fluid, in 
order to compare the Progreſs of it, and thence to deduce 
ſome Prognoſtics on the Changes of the Air. They 
| thought they had found ſome that were pretty certain for 
the Space of one Day which would be already of very 
important Service; and inſtead of the little Veſſel or 
| Ciſtern ſeparate from the Pipe, they added to the latter 
a Glaſs Vial full of Mercury, making the Pipe ſomewhat 
| elbow'd or crooked, and keeping the Vial open at top, 
| freely to receive the Impreſſions of the Air. 
Bottle was three or fourſcore times broader than the 
Pipe; if the Impreſſion of the Air by its Alterations 
| makes the Liquor of the Veſſel to deſcend one Point, 
there enters of Neceſſity a great many times as much 
| into the ſmall Orifice of the Pipe; ſo that the riſing or 


As that 


| ſinking of the Mercury in the Pipe becomes thereby 


extremely ſenſible. In a Word, they found out the 


Barometer. 


Many great Inquiries were made into the Reaſon why 


© the Air, which one would think ought to be heavier at 
the Approach of Rain, ſuffers the Mercury of the Pipe 


to ſank, rather than to raiſe it higher by the Preſſure of 


that of the Veſſel. 


„ To the common ConjeQures I ſhall add one, which 
will at leaſt have the Merit of not being long. There 


remain always, between the Tube and the Mercury pour'd 
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fl the Top of ihe Tube after the Mercury leaves it. 


into it, a great many Bubbles of Air, ſeveral of which 
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Theſe Bubbles of Air are always the fame in Quantity : 
But the Quantity of the Fire that creeps into or out of 
it may vary: They, therefore may contract or dilate at 
the Approach of the Rain. The minute Drops of rarified 
Water, which every where ſpread, are ſqueezed and 
ſopp'd by the Sides of the Glaſs. The Fire, which gets 
out of them, eaſily inſinuates itſelf where the Water 
cannot enter, and dilates the Bubbles of Air it finds in the 
empty Part of the Tube, fo as to preſs ſomewhat gently 
that Surface of the Mercury, which then yields and ſinks, 
The fame Thing will happen, if you preſent a burning 
Coal to the upper Part of the Barometer; and if the 
Mercury does not fipk there in hot Weather, it is becauſe 
the Heat does not circulate leſs in the Air, that preſſes 
the Mercury of the Veſſel, than it does in the Bubbles in 
the Vacuity. It is then probable, that the lowering of 
the Mercury at the Approach of Rain is owing to the 
accidental Fire which inſinuates itſelf into the Bubbles of 
Air in the Pipe, by quitting the Bubbles of Water, which 
are condenſed, on the outfides of the Glaſs, This Sul: 
picion ſeems to be countenanced by the ſma;] Lighinings, 
which that Fire ſometimes cauſes, when the Barometer is 
jogg'd in the Dark. 5 3 
| A Dutch Peaſant, named Drelbel, is re- 
ruted in the Beginning of the X VIIth. 
Century to have the firſt Idea of ano- 
ther Inſtrument, which commonly is an- 
nex'd to the Barometer, and is call'd tlie 
Thermometer, becauſe it mealures the Degrees of the 
Heat, as the other does thoſe of the Weight or Sprirg of 
the Air, | | 

Ihe Thermometer is nothing but a round Bottle, hav- 
ing at Top a very long and ſmall Neck or Pipe, whoſe 


The Invention 
of the Ther- 
moemeter. 


inward Diameter is twenty, thirty, or as many Times as | 


oe thinks fit, narrower than the Body of the, Bottle; ſo 
tat if you Cloſe the Pipe at the Lamp of an Enamellcr, 
alter having fill'd the Bottle and a Part of its Neck with 
colour'd Spirit of Wine, the Liquor cannot ſwell and 
mount ore Point in the Body of the Bottle, without at- 
ce ing twenty or thirty Points in the ſmall Tube. 


becauſe it never free zes. 
| exteri al 


Spirit!“ 
of Wine is fitter than any other Liquor for this Purpoſe; 
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is to. begin 3 | 
more or Jeſs capable of being dilated 3 that, in ſhort, aſ- 
- ti2ns to the Degrees their Meaſure : The natura] Conſe- 
- quence of this Variety in the Conſtruction is, that we 
| hardly know what we ſay, when we mention juch or 
| ſuch an Elevation of the Thermometer. 
that the Thermometer of two different Towns, or even 
| Houſes, will never ſpeak the ſame Language; ſo that they 
can never be compared together. 2 


bieign Plants therein. This Inſtrument rules an infinite. 
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external Air cannot increaſe therein, Without inſinuating 
into whatever it meets with, and conſequently into the 
Liquor contain'd in the Glaſs Ball of the Thermometer. 
It cannot enter into the Body of the Ball, without dilat- 
ing the Spirit of Wine; and if it dilates it ever ſo little, 
it ſenſibly cauſes the ſmall Thread of that Liquor to af- 
cend in the Tube. On the contrary, if the Fire leſſens 
either in Quality or Activity in the Body of the Air, it 


proportionably diminiſhes in the Maſs of the Spirit of 


Wine. This condenſes a ſmall Matter; and if the Dia- 
meter of the Ball is to that of the Tube as 1 to 20, the 
Liquor of the Ball cannot condenſe the quarter Part of 
one Line, but the Thread of the Tube ſinks at leaſt twenty 
Quarters of one Line, that is, five Lines. A graduated 


Scale, glued on the Board wherein the Tube is ſet, ſlreus 


the Dilatation or Contraction of this Liquor. But the 


N Fancy of the Workmen being only the Rule that deter- 
mines the Proportion of the Ball of the Tube, that ge- 


verally determines the Point from which the Numeration 
that alſo. determines the Choice of a Liquor 


It is ſelf evident, 


Mr. De Reaumur*, by reducing the Conſtruct ion of the 


1 acrmometer to ſuch Rules, as make it uniform and con- 
ent, has enabled us to compare the Advices of the 
PTL. * . . . . 

{termometer of Paris, with thole given by the ſame In- 
ſttoment at Reme, London, or Conſtantinople. 


The Uſe of the Thermometer is not an Amuſement cf 


mere Curioſity. It ſerves to determine the Degree of 
Heat we think fit to give to the Air of a Room, the 
Water of a Bath, and a hot Green-houſe ; whether we in- 


ef to forward our ordinary Plants, or to preſerve ſome 


See his excellent Memoir 1730. or the Explication found upon 


| 0 Thermometers of that Conſttuctior, at ihe Abbe Nollet's in 
17 Ont. 
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Number of Expeiiments, wherein we are exactly to judge 
of the Degree of Heat, 'of Fermentations, and of the De- 
Sree of Cold in what has been artificially frozen. in ſhort, 
it is moſt particularly from the ' Compariſon of Thermo— 
meters of an uniform Conſtruction, and placed in different 
Countries, that we may draw Conſequences fit to bring 
the Knowledge of the Air to its Perfection. 
in order to judge rightly of che Variations of the Heat, 
the Thermometer muſt be put in a free Air to the North, 
and in Places inacceſſible to the Sun, to great Reflections 
of the Light and the Heat of Chimnies. The North 1s like- 
Wiſe the moſt favourable Expoſition for the Barometer. 
There is another Machine deſign'd to 
demonſtrate the Spring of the Air, and 
to inform us concerning the Relations 
| that Element has with whatever breathes 
or vegetates : or rather with every and all the Parts of 
Phyſics. For is there any thing on Earth, into the Com- 
ofition whereof Air does not enter, and makes its Action 
ſenſible ? Is there any Element with which it does not 
unite ? That admirable Inſtrument call'd the Preumatic 


The Invention of 
the Air Pump. 


Machine, or more commonly the Machine of Vacuum, 
| (and thel 


was invented in Germany about the XVIIch Century, by 
Otho of Guerric a Conſul of Magdebourg, and brought 10 


Perfection in England by Mr. Rever t Boyle, a Member of : 


the Royal Society. 


On a Stand of any Form, is horizontally placed a round] 
Copper or Braſs Plate, with a Hole in the middle, garniſt'd 
with a Buck or Sheep-Skin, and defign'd to ſupport a Glass: 
cap, or any other Recipient you think fit to lay upon it.] 
There is under the Plate the Body of a Pump, into which 
you receive the Air of the Recipient, as you let down the] 
The Cock being turn'd, and exacty 
ſtopping all Communication of the Pump with the Re- 
ceiver, lets the Air out through a Groove contrived at the 
When the Sucker is raiſed up again, 
and the Air diſſipated, they open the Channel again, and 
by now Strokes of the Sucker, exhauſt as much as poſlivip? 
the Air from the Recipient, which the Preſſure of the 
Atmoſphere faſtens down very ſtrongly to the Plate; the}: 
litve Air that remains under, being too much unbent 4 


Piſton or Sucker. 


Side of the Key. 


il” by the ge 


1 been fo 


3 - 
mn 


2 


be able 
Vapou 
Water, 
run to, 
which 
vou pe 
flaccid 
ſevera] 
comes 
Weight 
falls in 
Violent 
The in 
there is 
is to it a 
it, Were 

From 


ſand Ti 
They h 
the Nu 
Advanta: 


than tha 
made us 
the ſmal 
Wards di 
Air has 
Rite of 
and Brea 
der ſul Ee 
of Man, 
exerciſe t 
ſtanding! 
them; ar 
diminiſhes 
the Wind 
Plants, ſu 
Conllicutic 
Phyſics ar, 


Ig Truth 


2 


„0 ſſihle : 
of the 
> + ths 
ant [0 P 
bes 


Hay EAT COT Tg OK 2 


Of the MICROSCOPE. 315 


be able to reſiſt that Preſſure. You immediately ſe ſome 
Vapours floating therein, which are ſo many Particles of 
Water, wherewith the Air is always furniſh'd, and which 
run together again for want of the Support of the Air, 
which by rarifying them made them allo inviſible, If 
you put under the Recipient either wither'd Fruits, or a 
flaccid Bladder ty'd and loaded above with a Weight of 
ſeveral Pounds, the Skin of the Fruit ſtretches and be- 
comes ſmooth. 
Weight riſe. A Biid or any other Animal immediately 
falls into Convulſions therein. A Fiſh experiences a moſt 


violent Tenſion. His Eyes ſwell, and his Air. veſſel burſts. 


The inward Air which dilates within their Body, becauſe 
there is no longer any Air that preſſes the Animal without, 
is to it at firſt in lieu of a violent Emetic, and would kill 
it, were not the Air immediately reſtored to it again. 

From thele and a hurdred other Experiments it has 
been found, that the dilated Air fills a Space ſeveral thou- 
ſand Times larger then it did when it was compreis'd. 
They have begun to perceive the Power of the Air, in all 
the Nutritions of Animals and Plants. But of all the 
Advantages that have been procured by this Invention, 


(and theſe indeed are numberleſe] none perhaps is greater, 


than that of perceiving the Arufice by which Gop has 
made us to live in a Fluid which we do not feel, by giving 
the ſmall Portion of the Air within us a Tendency to- 
wards dilating, every whit as powerful as that the external 
Air has to cruſh us by a Preſſure capable of breaking the 
Kids of our Bodies, and of ſuddenly bringing the Back 


and Breaf-bone cloſe to one another. By this truly won- 


derfal Equilibrium, che Muſcles which ſttretch the Arm 
of Man, and thoſe that move the Wing of a Gnat, 
exerciſe their Motions without any Reliftance, notwith— 
landing the enormous Pre ſfare of the Body, which is round 
them; and whenever that ex'ernal Preſſure increaſes or 
diminiſhes by the Concurterce of the Water, the Fire and 
the Winds, there happen in the Veſſels of Animals and 
Plants, ſuch Alterations as determines the good or bad 
Conllitution of them. All the Progteſſes of experimental 
Phyſics are then to us Demonſtratiors of the two follow- 
ing Truths. The fiiſt is, that Gop maintains the World 
by the general Law of a {imple and regular Motion; the 


2 other, 


The Bladder ſwells, and makes the 
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other, that the very minuteſt Globule of Fire, Water, or 
Air, is a Machine framed with Art, and by a ſpecial and 
determined Will. 

Both theſe Truths, the Baſis of found Phyſice, will 
borrow the utmoſt Degree of Evidence and Perſpicuity, 
from the Dilcoveries that have been made by the Aſſiſt- 
ance of the Microſcope. 

It is thought, thit the Hz//anders, who 
had with Succeſs wrought the Glaſſes that 
draw remote Objects near, were the ſame 
that firſt look'd for, and found out ſome 
Means of magnifying Objects. Mr. Heooke 
in England, Meſſieurs Sa/veti and Malpighi in Ttaty, 
Mr. Leewenhoek in Holland, and Mr, Jobiot in France, 
have applied themſelves very much toth to the improving 
of lenticular Glaſſes, and the Manner of mounting them ; 
and have communicated a thouſand Obſervations to us 
equally curious and important. The Microſcopes, which 
are the moſt approved for their Structure and Effects, are 
thoſe of Mr. Edward Scarlet of London, of the Abte 
Nollet, and of Meſſieurs George at Paris. Leemenhrek's ſa- 
mous Microſcopes were nothing but very ſmall Drops of 
Glaſs melted at the Lamp of an Enameller. When we 
want the Inſtrument, we may at any Time, and in a 
Moment procure it to our ſelves, by piercing with a Pin 
a very ſmall Piece of Lead, and by filling the Aperture 
with a very little Drop of Water, which you are to put 
into the Otifice with the Beak of a clean Pen. a 8 
Drop remains round like a Bubble in the Pin-hole it 
comes a Lens, the Focus whereof being extremely near 
it will prodigiouſly magnify any ſmal] Object you ſhall 
preſent thereto: And the Loſs of that excellent Microſcope 
may be repair'd at a very ſmall Expence by one that is 
equivalent, or perhaps ſuperior to it in Goodneſs. 

Here, together with an unknown Wotld, we diſcove 


The Invention 
of the Micro- 
ſcope. 


. 


new Motives every where to adore and be lenfible of the 


Hand of the Creator. From a vague and extravagant 
Prejudice, oftentimes ſtrengthen'd by the very Principles 
of our Matters upon the Subject of Corruption and Gene- 
ration, we attributed to vile Matter the infinitely honou- 
rable Privilege of producing Animals and Plants. I never 
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37 
we can never be too ſparing in the Uſe of odjous Ap- 
pellations : But to take from Go b, and to attribute to a 
Fruit grown ſower the Glory of producing an Infect, 
which ſhall afterwards bring forth its like, is ſaying, that 
Motion may organize a Body, prepare a Brain, make 
Nerves iſſue from it, conſtitute a Contraſt of Mulcles, 


conſtrut Lungs, a Heart, a Stomach and Bowels. Does 
not the Philoſopher, who gravely teaches the Poſſibility of 
thefe Generations, thereby ſhew a perfe& Read ineſs ard 
Diſpoſition to admit Epicuruss Coſmogony? But inſtead 
of arguing here againſt the ſecond Cauſes of the Schools, 


and againſt their direive Concourſe, let us take a good 


Microſcope in Hand; it will confute all thoſe empty i'or- 
mations which are attributed to Matter, and every where 
uaveil to our Eyes the immediate Operation or Action of 
a Widdom which daily produces every thing, or from one 
Day to another unfolds what ſhe had in the Beginning 
created in little; that it might ſucceſſively again produce 
and perpetuate i:felf through all Ages for ever. The Mi- 
croicope ſhews us all theſe Inſects coming out of t: 


E2gs that contain'd them. There are now a-days no 
Plants, wheieof it does rot diſplay the Seeds. The very 


Muſhroom has its own ; and the Ding, which may very 


well nouriſh it, can no longer generate it. Nay, ſome- 


thing more was done. The imperceptible Dutt, which 
from the Top of the Stamina of Flowers fall round the 
Tufts of the Trunk or Snout that ftants on the Cap:ua 
of the Seeds, in the Microſcope become Bodies of a re- 
gular Figure, and conſtant in every Species. I he Duit of 
Mallows are little Balls brillling with Prickles, like the 
Sheil of a Cheſnut. The Duſt of Poppies are Bals who!ly 


tranſparent, a ſingle black Spot excepted, where all the 


Threads of a fine Net-work, which ſurround them, do 
centre. The Scale of a Sole, the 


our Knowledge, is a Work of a raviſhing Regularity. The 
End, which faſtens this Shell to the Sole's Back, is arm'd 


with twelve or fifteen ſmall Points, wita which it is as it 
were pinn'd to the Fleſh. of the Fiſh, There is not 
one ſingle Fiſh, whoſe Scales are not more beautifully 
woven, than the Maſter-piece of the moſt ingenious 


* Baikzt-maker, The Fibres, which compoſe the Scale cf a 


P 3 Pike, 


3 ſmallveſs of which! 
makes us to overlook it, and which we twallow without 
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Pike, or woven in a Manner quite different from tho! 


which we admire in the Scale of a Carp or Perch; but one 
Order and Texture 1nvariably reigns in all the Scales 
of the ſame K nd. No leſs Regularity is found in the 
Structure of the Feathers of Birds, in the Fib:es of the 
Fleſh ct the ſeveral Animals, in the Make and Compoſt- 
ion of the ſeveral kinds of Wood, and in the Figures of 
the different Salts. From the Cape of good Hope to Sueg; 
from the Ihm of Suck to the remoteſt Parts of Tariary 
in Mort, from Tartary and Labrador to the Terra Magelia- 
rica, Whatever exifls has a conſtant Form, and an inva:1- 
able Structue, notwithſtanding the variety of Foods, 
and the Muliplicity of Circumſtances, The Mixture of 
the Species may indeed perpetuate and multiply ſome cer- 
tain Vaiie:ies in the ontward Form, and in the Inclinations 
of Animals, The Paſiage of the Duſt of the Flower of 
one Peat- tiee, into the Piſtillum of the Flowers of an- 
other, may alſo make a Mixture of Properties, and en- 
rich us with ſome new Kind of Fruits; but the Genius 
of both the Animal and the Plant is never to be deftroy'd, 


and the. Motion of accidents} Cauſes, which never alters 


them at Bottom, or entirely changes their Nature, can by 
no Mezns have form'd the ſame, The Microſcope gives 
this important Truth a far greater Degree of Evidence, 
by enabling us to pe ceive Duſls and Grains in thoſe very 
Plants which are of themſelves imperceptible. This U.e 
cf the Duſts, employ'd in an uniform Manner, to render 
the Seeds fruitful in all Plants whatever, ſhews a general 
Defign ;3 and the Variety of the Execution of it ſtill better 
ſhews, that this is not the Work or the neceſſary Im- 
preſſion of blind Motion, but the Choice of a free Wil 
dom, which has in ſach or ſuch Plants united the Duſts 
and Seeds on the ſame Stem; and has in other Plants put 
the Duſts on ore Stalk, and the Seeds on another, An 
Artifice which can indeed never be done by either Mo- 
tion or Attraction. 

The Microlcope, which in every known Being brings 
us from the ſame Veſſels to the {ame Fibres, and afte:- 
wards ſhews us the ſame capillary Fibres therein, con- 
vinces us of a primordial Delineation, and of an Organ! 
zation, which, in the minuteſt Animal, as well as in 3 
whole World, can have no other phyſical Cauſe than Go» 
himſelf. This 
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This is not a Place to {peak to you of the Structure of 
Microſcopes, or cf many other wonderful Machines, 
which are every Day invented. TI ſhall defer giving you 
the Principles of them, till I entertain you abou” the geo- 
metrical and mechanical Rules, which make up the full 
Certainty of the ſame. It is impoſlible now to purſue a 
more particular Enumeration of the Succeſſes of Experi- 
mental Phyſics, either in the Aſſiſtances it endeavour'd 


to procure our Fars and Eyes, or in thoſe that it ſupply'd us 
with, by the Obſervation of the internal Parts of the hu- 


man Body. Chemiſtry alone ſhould deſerve to be ſtudy'd 
apart. One might make up a reaſonable Volume of the 
bare Liſt of the Services which Botanicks do us every Day, 
by ſhewing us new Remedies, by embelliſhing our Gar- 
dens with new Shrubs for Flowers, by enriching us with 
new Vegetables and Fruits, by facilitating the Means of 
keeping up cur impair'd Foreits, by ſupplying Turners, 
Joiners, and Inlayers, with Woods of a richer Colour, or 
ft to be render'd more ſmooth, by ſupplying Painters and 
Dyers with Seeds, Gall-nuts, Fruits, Leaves, Woods, 
Roots, and Olis fit to bring Varniſhes to Perfection, and 
to diverſify the Ornaments which we like in our Attire, 
Furniture, and Churches. , 

A fingle Fact wil! make you judge of the Merit of Bo- 
tanicks. A few Spiigs of Coffee, having with their Roots 
been carry'd from the Garden of the Plants of Leyden to 
Java, and from that of Paris to Martinico, and then to 
La Cayenne, have already begun to yield Millions, and al- 
molt Wwholly freed Holland from the Contagion of the 
Scurvy, by rendering the Uſe of Coffee univerſal and 
common there. But I ſhall give you a {ſufficient Account 
of all the Helps which we derive from modern Phy ſics, 
by acquaintirg you in a few Words with the Eltabjiſh- 
ment of thoſe illuſtrious Societies, which profeſſedly make 
it their Buſineſs to procure us theſe Helps. 

The Succeſs of the Obſervations and Experiments of 
Galileo and Jorricellius, in the Time of King Letois the 
Thirteenth, induced a Mullitude of Virtuoſo's to attempt 
the ſame Things in France. The Exactneſe, quick Pene- 
tration, and ſingular Clearneſs of Mind of Mr. Paſchal, 
who carry'd the ſame Experiments much farther, cauſed 


bim to be careſs'd and courted by the greateſt Naturaliſts 
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of that Time. As young as he was, Crowds of learned 
Men Rflock'd together to hear him ſpeak. By degrees, a 
Society of Virtuoſo's gather'd round him, who regularly 
held their Conferences on certain Days, and mutually com- 
municated to each other the Fruits of their particular Stu- 
dies. Next to Mr. Paſchal, the moſt conſiderable of theſe 
learned Men were Meſſieurs Fermat, Robertval, Gaſſendi, 
De, Cartes, Father Merſenne, a Minim Monk, and a few 
E:gliſh Lords. Mr. Oldembourg, who was one of the 
latter, being return'd to London, there introduced the Me- 
thod of the like Conferences, This Aſſociation for the 
Improvement of ſolid and evidently uſeful Studies, eaſily 
found a good many Favourers among the Eng/ip Nobility ; 
not only becauſe they found therein Means of Comfort, 
or of avoiding Suſpicion under the Dominion of Crom—- 
well ; but above all, becauſe the Lords of that Nation look 
upon Igrorance as a Reproach ; and never think themſelves 
happy, but in Proportion as they buſy themſelves uſefully 
and reaſonably. The ſame Encomium of the Exgliſo No- 
bility was made by Eraſinus above two hundred Years ago. 

The evident Advantage of theſe Societies determined 
almoit at the ſame Time King Charles the Second, and 
King Lewis the Fourteenth, to render them durable and 
te manent, by giving the Royal Society“, and the Aca- 
Gemy of Sciences ꝶ, a Houſe, a Fund, and proper Regu- 
lations, The Tranſactions of both theſe Societies are 
neaily ſo many annu:] Experiments; and it may be ſaid, 
that it is from them that we have our beſt Phyſics. After 
their Example, were ſucceſſively form'd the Academies of 
Flarence and Boulogne, of Montpelier and Bourdeaux, of 
Leipfic and Berlin, and of late thoſe of Petersbourg and 
Seville. Theſe two laſt make us hope to obtain the Infor- 
mations which we wanted, both on the Particularities of the 


Neurtherm Parts of Exrope and 4/4, and on thole of both 


America's. ; 

All theſe Sccieties gave, and every Day give, Birth to 
an infinite Number of painſul Obſervers, who, inſtead of 
ted iouſly repeating, or of diſguiſing with a new Outſide 
the Learning of their Predeceſſors, conſtantly proceed. 
from one Experiment to another, and every Day aftord 
new 
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new Facts and Truths heretofore little known, The Ti- 
tle of Geographer or Aſtronomer, of Botaniſt or Geome- 
ter, or any other, aſſumed by any Naturaliſt, who de- 
ſigns to have Admittance into the new Academies, is the 
Profeſſion of the Service he obliges himſelf to do the 
Publick. By this Means, Sciences, formeily ſo dull, io 
languid and melancholly, are now become as active, as briſk, 
and as ſtrictly adapted to our Wants, as Arts, even the 
mot mechanical, can be. 

We are indebted to Mr. Huygens, one of the Academy 
of Sciences, for the Perfection of Clock- making. Great 
Caſſini ſhew'd us the Ring of Saturr, and fur of the 
little Moons which attend it. The practical Part of 
Aſtronomy, which is of greater Concern to us than the 
the molt ſublime Theory, is now cone in his Hands to a 
gieater Degree of Exactneſs it had ever yet attain'd before 
him. In the Year 1663, Mr. James Gregory, of Wer— 
deen in Scotland, gave us the Idea of the reflecting Tele- 
ſcope; and it is that which Meſſ. Paris now make with 
lo much Success, both in little and in great. Some Years 
after, Sir //aac Neroton made us acquainted with the Won- 
ders of Light. Mr. Malpighi, a Phyſician of Bualrgne, is 
the firſt who rightly and accurately obſerved the prog e- 
five Unfoldings, both of the Chick in the Egg, and of the 
Sperm in the Sceds, and generally of the Stalk, of the Barks, 
and of the Buds in their Capſulæ or Caſes. Mefl. Mor/and and 
Gerffroi are thoſe who, being guided perhaps by the Advices 
of Seneca and Pliny, have put in a better Light the Relation 
which is found between the Duſt of the Stamina, the 

!owers and the Sceds contain'd below the Piſtillum. 

Mr. De Tournefort, Mr. Ray, and Meſſ. De Juſſieu, have, 
by their indefatigable Cares, put in good Order the Know- 
ledge of Plants, which was horridly confuſed before. 
Theſe two laſt, infinitely dear to the Public for- the vaſt 
Extent of their exquiſite Learning and Knowledge, are 
all more ſo on Account of their eager Zeal in forming 
good Philoſophers. Mr. Lemeri ſerved us extremely by 
bis Dictionary of Drugs. Mr. Pujot d'Onzenbray, Xlr. Bon- 
nier de la Maſſen, Sir Hans Sloan, and the Duke of Bour- 


Ion, by their rich Collection of Curioſities, of marige and 


See his Optica promota, printed in the Year 1163. 
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terreſtrial Productions of mineral Matters, Inſtrum. 
and Machines cf all Kinds, have nobly animated and 
a ſſiſted Natural Hiſtory, Mechanicks, and all Arts in general. 
Their Cabinets are the true Magazines of Natural Philo- 
ſophy; and offer Virtuoſo's not only an amuſing Spectacle, 
but alto a commodious Repertory of whatever may be ſer- 
viceable to Mankind, excite Curioſity, and be the Subject- 
Matter of ſo many Experiments. 
| It is not enough, my dear Chevalier, 
The Deſctiption that 1 have inform'd you of the fineſt 
of a good Ob- Diſcoveries of Modern Phyſics, and given 
ſerver, you a Reliſh of that Science, which 1s 
| fitter than any, nobly to fill up the ſpare 
Hours of a rational and judicious Mind. The Hiſtory I 
have given you would ſtill be inſufficient, did I not con- 
clude it with the Picture of ſuch an Obſerver as may ſerve 
you as a Pattern. I know one of that Kind, and you 


know him too, fince I have often obſerved to you, that 


if I had ſometimes amuſed you by certain and delightful 
Obſervations, I was particularly indebted to his Works 
for the ſame. * 5 | 
He is a Geometrician; becauſe he knows that no great 
Piogreſs can be made in many Parts of Natura] Philoſophy, 
without the Aſſiſtance of Geometry. But he is not upon 
Geometry for ever. He is not perpetually intent upon 
Lines; nor does he affect publickly to talk Algebra, with 
three or four Zargpean Philoſophers who may chance to 
underſtand him. When Necetlity requires it, he has Re- 


cou e to his mathematical Caſe of Inſtruments; and, 


but in Caſes of Necetlity, he loves to treat on ſuch Sub- 
jects as are univerſally underſtood. What he ſays about 
them is always. ſo new, and utter'd with ſo much Come- 
lines and good Grace, hat Ladies find a vaſt Delight in 
lilening thereto. Nay, his Generofity is ſuch, that he 
piſch'd upon {ſuch Matiers as may concern Artiſans them- 
ſelves. 


He is a great Obſerver, and his Learning is rather about 


Things of particular Examin=tion, than about general 
Subject, hav ng from lorg Experience been convinced, 
that hefe is icarce any thing ut Uncertainty and Unpro- 


fitablcucis in general Phyſics; whereas the Coalideration 
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of particular Subjects, moſt commonly leads us to certain 
Diſcoveries and uleful Operations. 

Diffidence is the chief Character of his Method of ob- 
ſerving. He carries the Exactneſs of his Reſearches to 
the utmoſt Scrupie; and inſtead of being ſatisfy'd wich 
one ſingle Fact, though he ſaw it very plain, he turns 
over and over, and every Way conſiders the ſame Subject. 
He makes it ral through fo many Trials, that very often 
he by the way finds Things Rill new, toge her with the 
Confirmation of the ſiiſt Diſcovery. One might be apt to 
think, that ſuch a Patience muſt colt a briſk Genius, and 
which is greedy of acquiring Learning, very much. But 
this Exerciſe has render'd- him ſo very ſharp-ſighted in the 
Works of Nature, that he at the firſt View perceives to 


what End ſuch or ſuch a thing tends, from the Analogy 


it has with other Things peifectly known to him. By 
the Beginning of an Experiment, he gueſſes what the Se- 
quel of it will be. From the firſt Motions he ſees any 
unknown Animal to make, he foretels in what the Whole 
Operation of that Animal will end. But though he is uſed 
all ways tO ſee his Predictions accompliſh'd; yet he never 
thinks himſelf to have ſeen any thing till he has repeated 
and vary'd his Experiments. He looks upon the minute 
Things in Nature, as ſo many Miracles, which are not to 
be admitted, till they have been fully aſcertain d, and 
made clear beyond all Doubt. 

The Aim cf his Obſervations is, as far as in him lies, 
to make them refer to our Wants. I know that be ſome- 
times aims at no more than a laudable Curioſity. There is 
perhaps nothing more than a bare Amuſement to be hoped 
for, from what he tells us of the Formation of Pearls, 
Shells, and Stones, of the Beginning and Increaſe of Coral, 
of the Light which tome certain Shells caſt ®, of the 
Republic of the Waſps, and of the Work of a vaſt Num- 
ber of Inſects. But amuſements like theſe are indeed very 
noble; and even in theſe he may be ſaid to arrive directly 
enouęh at Utility ; ſince reaſonable Diverſions make a Vart 
of our Wants. 

As for the reſt, this agreeable Virtuoſo every Minute bas 
our Weifare in View. One would think, from his con- 
ſtant Attention to find out, whether ſuch or ſuch a Thing 
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might not be of Service for promoting the Fertil'ty of 
Lands; whether another might not procure us ſome new 
Dye; whether a Third might not be good for Tron-works ; 
whether ſuch or fuch an Earth might not imitate Chi2 
Ware; whether ſuch or ſuch a Sand might not be of Ule 
to Architects or Glaſs-makers; whether ſuch or ſuch 
Means might not aſſiſt a Houſewife or a Mother, in pre- 
ſerving her Stufts from Moths, or her Children fiom the 


biting. of Bugs. From all theſe his Cares, I fay, one 


might be apt to think, that he is aſhamed of knowing 
any thing which Mankind can reap no Benefit from. He 
never thinks himſelf debaſed by theſe minute and parti- 
cular Cares. His Phyſics are not diſparaged or diſhonout'd, 
becauſe he ſometimes happens to be with Black- 
imiths, or in a Daity or a Kitchin. He with Dignit 
teaches a Country Woman or a Farmer's Wife how ſhe 
mult with little or no Expence do an Eęg over with a 
Lay of Varniſh, or put it in a little Mutton Fat, to pre- 
ſerve it perfectly freſh for ſeveral Months together“. I 
ſhould be a thouſand times more pleaſed with myſelf, to 
have procured fuch a wholeſome Food for the poor 


Seilors, than to have accounted for Electricity, by an 


Attraction which diminiſhes in an inverted Proportion of 
the Square of the Diſtance. 

I could not, my dear Friend, be'ter conclude thi 
Hiltory of experimental Phyſics, than by inviting you to 


imitate in this Study, as well as in all your Reſearches, 


the provident Cares and noble Views of Mr. De Reaumur. 
His Love for the Public (of which I am a Part) is molt 
particularly what makes him dear to me. This Intereſt 
alone made me his Friend; and were he born in London, 
or beyond the Alps, the Efteem and Gratitude I'f.ou!d 
expreſs for his Works would be equally lively, but could 


os 


never proceed from a purer Motive. 


® I have experienced, that a new-laid Egg, boil'd as common, 
may be thus preſerved without any Alteration for a Month or more; 
b cauſe the white Varniſh, thicken'd on the Pores of the Shel', hin- 
ders the Liquois from tranſyiring. When 'tis again put into boiling 
fir had never been done, it turns the White into Milk as 

well as et irſt. Which may be very uſeful for fick Perſons, in the 
Moaths of December ard January, and at all Times in Hoſpitals. 
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HOUG H the Hypotheſes by which Ptolemy, 
Copernicus, and Tycho Brake, have endeavour'd to 
account for the Nlotions of the Heavens, are common] 
calbd Sy ltems ; yet this is no longer what we underitand 


by Generel and Syitematic Phyſics. We. have new in 


Hand thoſe Phyſics, which pretend to account for and 
explain the Original, and the inward Frame of the whole 
Univerie. A noble Project indeed! Four or five re- 
nown'd Philoſophers have buſted themſelves about it. 
They form'd numerous Parties, and created many great 
Diſputes. The Hiſtory of their Pretenſions may perhaps 
determine us to fide with the better Party, or to preſerve a 
perfect Neutrality. 

Epicurus, having revived the l 
of Leucippus and Demccritus thought he Exicurus's A. 
had conceived very well, that Particles rms. 
of Matter differently form'd, after havirg 
ſublifted from all Eternity, had fince a certain Time, 


been hook'd one on another in Yacuo ; that by moving, | 


lome in a ſtrait Line, others indireAly, they hid ga- 
g the: 9 
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ther'd in many different Platoons, and form'd Bodies and 
Intelligences. That the Liberty of Man was more eipe- 
clally the Work of Atoms moved in an oblique Line. 
That therefore Hazard had form'd the Sun, peopled the 
Earth, eſtabliſn'd the Order that reigns therein, and by 
one Mould framed both the World, and the intel ig-nt 
Being who is the Spectator thereof“: That we were not 


to think that the Sun was made to light us, or our Eye 


to fee ; but, that having taken Notice, that the Sun might 
ſerve to light, and our Eyes to ſee, we had apply'd the 
Sun and Eye to thoſe Uſes. | | 
This ſublime Philoſophy was written in Latin Verſe 
by Lucretius, commented upon by the great Scaliger, and 


by learned Men of all Countries, tranſlated into all Lan- 


guages, in order to rectify the Notions of Men upon 

J provoke your Impatience in the- very Beginning of 
this Hiſtory, my dear Chevalier; and if our other Con— 
rivers of Syſtems have nothing better to afford you, I 
ſee you very ready to excule me the reſt. But you would 


very much wrong the othe!s, by judging of them from 


Epicurus. His Syſtem is little different from thoſe” that 
are made at Bedlam, and the Inhabitants of Hara did 
tolerable Jullice to one of the firſt Raiſers of that fine 
Edifice , when they ſent Hippocrates to him to cute his 
Brains. “ | | 85 | 

Ariſtotle, and his Favourers, think the 


| Arftotle's World compoſed of primitive Matter, 


World. which has, they ſay, no diſtinct Form, 

and is apt to receive any Form wha'ever ; 

from: which ſprung the four Elements, whereof all Bodies 

are compoſed, and into which they are ail reſolved by a 
final Analyſis. | | 5 

There is indeed ſome Difference between that primitive 

Matter in the Atoms. But Epicurus and Ariſtotle agree in 


this, that they firſt admit of a primitive or primordial Stock 
of indetermined Matter, capable of entering into States and 


Compoſitions of all Sorts. 


* Neye putes oculorum clara creata, 
Ur videant; ſed quod natum eſt, id procieat uſum. 
ucret, de Icrum natura. 
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Gaſſendus retumes Epicuruss Atoms and 
Vacuum, therewith to conſtruct his World, Gaffendus's 
with this Difference, that he puts them World. 
into the Hand of Go p to make them | 
move according to the all-wiſe Views of his Providence. 
This Philoſophy never offended any Body in the Point of 
Religion, which it does not ſtrike at upon any Account. 
But here again you are to obſerve the ſelf fame Foun- 
dation of an uncertain Matter, which at firſt has nothing 
regular or determined in it, and which ſhall afterwards be 
apt to be converted into ſome Body or other, according 
as you ſhall think fit to handle, compoſe, or divide the 
ſame, and to collect it into other Maſles again. 

Des Cartes rejects the Vacuum, and will 
have every Space to be ſull in his Werd; Des Cartes's 
though it be a hard Matter to make the Wold, 
Liberty of Motion agree with the perfect 
Exactneſs of the Plenum. His Manner of conceiving the 


Creation ef it is this: Firſt®, Gop creates an immenſe 


Mals of homogeneous Matter, all the Particles of which 
are hard, cubical, or at leait iull of Angles. He after- 
wards imparts to theſe Particles a twofold Motion. He 
makes molt of them turn on their own Centre, and 
ſeveral Platoons of them turn round a common Centre : 
And theſe he calls Vortices or Wnirls of Matter. This 
done, the whole is executed according to his Notions : 
And from the Friction of theſe Particles, worn out at their 
Angles, a veiy fine Duſt will be form'd, which he ſtyles 


the frit Element, or the ſubtle Matter; then a globular 


Matter, which he calls the ſecond Element, or the Light; 
and at laſt a maſſy ſifted Duſt full of Branches, which 
he calls the third Element, of which all Sorts of Nlailes 
are to be made. This Chaos, thus coming out of Go p's 
Hands, according to Des Cartes, ranks itſelf in Order, 
by Virtue of the Continuation of the two Motions thereon 
Imprinies by Go p, and of itſelf becomes a World like ours, 
in which, though G o D has out nd Order or any Proportion , 
(theſe ate his very Words) a// the ſhines both general and 
particular, which appear in the true World, ſball be per- 
ceived, 


® See the Treatiſe of Light and the Principia. 5 
1 Sce the World ; or the Treatiſe of Light, f 
| Chemiſts, 
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328 DIALOGUE VIII. 
- _ Chemiſts, in order to enable them- 
The Principles of ſelves to make Gold, and to prepare the 
the Cbemiſts. Reltorative which hinders u; from dy- 
ing, or at leaſt conſiderably lengthens our 
Lives, were obliged to ſearch into the Bottom of Nature ; 
and thought they had found out, that Salt, Sulphur, and 
Mercury, together with a few other Ingredient-, about 
which they are not as yet agreed, were indeed the imme- 
diate Elements of Metals, and ot all Bodies; but that there 
was in Reality a primitive Matter, which took all Sorts cf 
Forms, as all the Sages of Egypt and Greece, and the Phi- 
loſophers of all Ages afſured us inere was: That conie- 
quently nothing remain'd to be done, but to work upon 
taat primitive Ma ter, to preſent it with fit Moulas, ard 
to give it a certain Turn, to have Gold, Jewel, and te 
Elixir Salutis. 

Hicherto, Sir, you fee a perfect Agreement among all 
theſe Sects of Philoſopheis as ty the prince pal Point. 1 hey 
all, though under different Terms, cone to a C 495 Of 
primitive Matter, and of innumenacle Particles which ate 
reither Gold or Silver, Salt or Sperm, Fruit, or any other 
determinate thing, but which will ſerve by their Mixture 
to compoſe every thing, and into which eveiy thing may 
at laſt be reſolved. The only Diitcrerce J. find between 
them on this Account, is, that the Chemiiis are far 
more judicious than all the reſt, and make a much better 
Uſ of Wiſdom. The Arifictelians and Cos puſculiſta, are 
always ready to pull one another's Eyes out, avout the 
Plenum and the Vacuum, Maiter and Form, the Principles 
of Bodies, and the laſt Term of their D:compoitions ; 
and all this to no Manner of Purpoſe. They quarrel abyut 
the bet Method of ordering Matter, as if the Queltion 
was to create the Word, or to govern it. It is already 
made, and goes on its Courſe without them. The whole 
Sum of their Learning does then amount to the Art ci 
filing Schools with Diſputes, from which we reap Nu 
Bencht. Chemiſts go much more direQly to their Point, 
ard argue thus: According to Liftotle, Epicurus, 6.5 
ſent, and Des Cartes, God and Sand are at Bottom 
but one and the fame Matter : Great Des Cartes, by wear- 
ing out the Angles of h's Cubes, ſaw the Sun, the Goid, 
and the Light itſelf, ſpring cut of their Duſt; Let us fir 
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up the Sand: Let us bruiſe the Cor rets and Angles of it, 
by the Force of Fire and repeated Frictions: Let us rob 
it of that accidental Form which makes it Sand; and 
by giving it a certain Turn and a happy Form, let us at 
laſt bring it to be Gold. What Riches, what Helps will 
this Metamorphoſis be to Mankind, it we can but once 
come at it? 

If all ſy ſtematical Philoſophers think rightly on the Ar- 
ticle of primitive Matter, about which they all agree ; 
Chemiſts think ſtill better, in reducing all theſe Specula- 


tions into Practice, and in endeavouring to bring that Mat- 


ter to the happy Degree which will make them fetch 
Gold and Immortality from it. 

By a Misfcriune, fatal to the Glory of Philoſophers, 
Chemilils not only die, but even live not fo long as other 
People. Moit of them dry themſelves up among Fur- 
naces, and in peſtilential Exhalations : But they all infal- 


' I'bly ruin their Fortunes. The Unprofitablenels of their 


Attempts is a Demonſtration of the Falſity of the Princi- 
ple which they borrow'd from Philoſophers, and autho- 


rizes us not to enter into a tireſome Examination of all 


theſe imaginary Phyſics. Life is too ſhort, and we have 
too many Duties to diſcharge to loſe our Time about ſuch 
{rivolous Studies. | 

To be fully ſenſible of the great Miſtake of Philoſo- 
phers, it will be ſufficient to know that they frame the 
World of an unform'd Matter, which at firſt was neither 
Water, or Fire, or Metal, or Earth, or any thing that we 
now lee, and which afterwards by Motion becomes what- 
ever we do {ee. Conſtant Experience ſhews them all, if 


they be but willing to open their Eyes; that in order to 
pPftocure the unfolding and growing of the tranſitory Spe- 
| cles, Which maintain the Scene of the World throughout 
all its Ages, G o p has prepared a Multitude of ſimple and 
uncompound Natures, which never ſprung out of a primi- 
tive Matter different from themſelves: That theſe Natures 
have no other immediate Cauſe of their Formation, but 
o p himſelf: That they never paſs'd from a firſt State in- 
do a ſecond : That they are as invariable as he himſelf, 
who gave them their Being. That no Motion could ever 
Ater or change them, or convert them into other Natures, 
07, in ſhort, reſolve them into any thing but what they are 
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They are equally indeſtructible and ingenerable ; and ſince 
the moſt violent Motion now-a-days is not capable of pro- 
ducing any thing in them; they are not indebted for their 
ſpecial Nature to any Turn or Diſpoſition communicated 
to them by Motion. Of this you will judge from a feu 
Inſtances. Take ſome refined Gold, and put it in the briſk- 


elt Fite, it will remain melted, and in a State of Fuſion tor 


whole Months together. A violent Fire, which, accor- 
ding to the Carteſians, is only a violent Motion, ſhould 
indeed, on this Occaſion as well as in the Beginning of the 
World, cauſe ſome ſmall Novelty or other in that Matter, 
It is certainly eafier to deſtroy than to form. Why then 
cannot Motion, which fetch'd Gold ſrom the primitive 
Matter by its ſeveral Degrees and Variations, deliroy that 
Gold in the Crucible, or convert it into ſome new Being, 
or at leaſt reſolve it into a ſmall Parcel of primitive Mat— 
ter? How can Philoſophers rot ſee, that they miltake the 
methodical Notions, according to Which every Thing 18 
order'd in the Schools, for Realities ſubſiliing in Nature, 


while they exiſt only in their own Brains? They fit. 


think of Matter in general; then of determinate and ſpe- 
cial Matters: But muſt that make them believe, that 
there is or ever was a primitive Matter? They are ad- 
mirable indeed, to look for the Analyſis of Gold, and 
to reſolve it into its Principles, in oder to bring it a! 
laſt to the primitive Matter. They hid as good ana- 
ly'e Flowers in the chemical Furnace, in hopes of finding 
in the laſt Decompolition a general Flower at. the Bot- 
tom of the Recipient. 
Likewiſe, put on a violent Fire, Sand, Mud, Mercury, 
or any Metal you pleaſe. The Sand ſhall become Glai-, 


by the Coherercy it contracts in the Fire; and after Ba- 


ving been whole Years together in the Glaſs-makers Por, 
it ſhall ſtill be, and for ever remain, Glais. The Mud 
ſhall fall either into Lime or Aſhes, and after the Dif- 
union, ſhall never be any thing but Aſhes and dead 
Earth. The Mercury mixt with Sulphur and all the 
Drugs imaginable, ſhall become Cinobar, or aſſume ſome 
other Form. It may have dilappear'd, but has never 
been deftroy'd or changed. It is conſtantly entire under 
theſe new Forms, and always the ſame; and the Fire 
will return it to you ſuch as it was at firſt. It is the ſame 
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thing with Metals. Torture them; give them whatever 


Motion or Alteration you may think poſſible by Fire, 
Aqua-fortis, or any other Diſſolutions; they have not 
changed their Nature; not even a ſingle Inſtant. If you 
put a ſheet of Iron in Aqua, fortis, which has already 
diſſolved a certain Quantity of Silver, it cannot ſupport 
the Particles ot both Metals at once: It returns you the 


Silver entirely, which finks to the Bottom of the Vefle!, 


and which you by Miſtake thought to have been tran(- 
form'd into Liquor. It was only hidden therein, by rol- 
ling on the Globules of the Liquor, and by the Diviſion 
of the metalline Particles. But theſe Particles are in little 
what they are in a Maſs. 'The Minium or Red Lead, 
with which they colour the Wafers for ſealing Letters, 
is mace of Lead, The Metal 1s no Jonger ſeen : One 
would be apt to think it deſtroy'd, or to have been con- 
verted into anotber Nature. It is only more divided 
there; but its Particles never change; and if you offer 
ſuch a Waſer to a burning Wax candle, receiving the 
Aſhes of it on a Paper, you will there ſee all the Parti- 
cles of the Lead put in Fuſion, collected into ſmall 
Streams, and forming, as they grow cold, ſeveral ſhining 
Branches, eaſy to be diſcern'd, even without a Microſcope. 


| The Gold, and Metals, which are extracted from the Mat- 


ters where nothing metalline appears, are not form'd there, 
They are only found in thoſe Matters, and we extract them 
from thoſe Places whither they had been carried and dil- 
peried before. Hence the Gold found along Rivers and 
in Sands : Hence the Particles of Iron, which adhere to 
the Knife touch'd with a Load-flone, with which you 
take up the Aſhes of Plants, or the Aſhes of the Fleſh and 
Intrails of Animals. Thoſe metalline, ſalire, earthy, 
ſandy, aqueous, fiery, and mercurial Particles, and ſeveral 
others equally ſimple, are toſs'd about here and there, 
from Maſſes, appear under many very different Dreſſes, 
hide, and then ſhew themſelves again. But the Gold, the 
Iron, the Earth, the Water, the Sand, the Fire, the 
Mercury, in ſhort, all fimple and uncompounded Matters, 
are conltantly the ſame, both in little and large. Theſe 
Natures are each of them its own reſpective primordial 
Matter: And as the moſt violent and moſt varied Motion 
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332 DIALOGUE VIII. 
of courſe they are not for their Stiucture indebted to any. 
Motion, either direct, oblique, or circular. All of them, 
2s well as the whole World, came immediately out of the 
Hands of G o Þ himſelf. They are not indeed what they 
become by the Combinations of Motions ; but what G o 
from the Beginning was pleaſed they ſhovld be, to ſerve 
for the Formation of thoſe compounded Bodies, for which 
his Wiſdom deſign'd them. Gold and Cryſtal are no 
longer made : They only are carried, toſſed about, gather- 
ed or diſperſed. Motion therefore, which never was able 
to produce the leaſt Grain of theſe Matteis, much lels 
was capable of producing an Earth, or its-Inhabitants, or 
an Atmoſphere, or a Sun. Motion preſerves the World, 
but could never adjuſt it: Like as the Spring of a Watch, 
and the Cate we take to wind it up every Day, makes it 
move regularly, but could never conſtruct it. It is then 
the Pait of a conſiderate Naturaliſt, to ſtudy the Mo- 
tions which maintain Nature; ſince they are 1eal, regu- 
lar, and conſtant : But attributing to the Motions imprint- 
ed on Matter the Power of forming a World, is to con- 
temn Experience, and perhaps tacitly to revive the Epicu- 
rean Reveries. It is every Whit as. impoſſible for Motion 
to form a World, 2s it is-evidently impoſſible for it to 
form a Grain of Iron. ; = 
If we can get nothing but Loſs of Time, by raking up 
Gafſendi's Atome, or in making Des Cartes's angulous Bo- 


dies to Whirl, we perhaps ſhall meet with better Succeſs, 


by having recourſe to the attractive, centripetal, and cen- 
trifugal Powers of the Northern Philoſophers. | 
The Difference between Mr. Des Cartes's Syſtem and 


Sir Jaac Newton's is, that the former pretends to account 


for every thing; whereas the latter, modeſtly owning that 
we know not the Bottom of Nature, aims at no more than 
to clear a Matter of Fact, without pretending to account 
for the Cauſe thereof. But as that ſingle Fact, accord- 
ing to his Notions, takes in whole Nature, his Syltem 
does thereby become a Sort of general Phyſics. According 


to Mr. Des Cartes, that Gravity, which cauſes Bodies o 
fall, us not different from the Action of thoſe Fluids in 


Which Planets are carried away.z becauſe every Body 
which is moved, and by the ambient Bodies _— * 
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deſcribe a circular inſtead of a ſtraight Line, inceſſantly en- 
deavours to recede from the Centre. Whence it happens, 
that when the Parts of the Yoriex meet with Bodies that 
have no centrifugal Force, or that have it in a leſs Degfee, 
theſe are forced towards the Centre: ſo that the Precipita- 
tion of heavy Bodies towards the Centre, is only the 
Action of more active Bodies having a Tendency to 
avoid it. 

Sir J/aac Newton firſt thinks, as well as Mr. Des Cartes, 
from whom he had learn'd it, that any Body will conti- 
nue in its State of Repoſe or of Motion, till ſome new 
Force takes it, or makes it to deviate therefrom. 

Sir Jaac Nezton, in the ſecond Place, thinks he has ob- 
ſerved in whole Nature, (and this is the diſtinctive Point 
of his Syſtem} that all Bodies are attracted towards each 
other, in Proportion to their Diſtance and reſpective Maſ- 
ſes: That they tend towards, and gravitate or weigh up- 


on each other: That the Sun tends towards the Earth, 


and the Earth towards the Sun,; but that the latter being 
incomparably bigger, the Approach of the Earth towards 
the Sun is alone perceived: That likewiſe the Earth tends 
towards the Stone which was ſeparated from it by Pro- 
jection, as the Stone reciprocally tends towards the Earth. 
Or rather, that the Stone attracts the Earth towards itſelf, 
as the Earth attracts the Stone; but that the Earth having, 
on account of its Bulk or Maſs, an attractive Power infi— 
nitely greater than that of a ſmali Stone, it thence hap- 
pens, that the Earth quits not its Place, and it is the Stone 
that comes towards 1t, or is dragg'd away, by the at- 


tractive Power which the Earth exerts thereon. 


T'his mutual Action, which Sir [aac Netoton thinks he 


| perceives between one Brdy and another throughout whole 
| Nature, he calls Attraction, and propoſes it as an Effect 
which is found all over the Uaiverſe, without being able 
| toallign any other Cauſe for it but the Will of Gop, 
u ho appointed it to {et whole Nature a-going. - Therefore 
| the Earth now moved round the Sun (were it only moved, 
not attracted towards it) would recede inſtantly from it. 
The Moon, did it obey without any Obſtacle the Law of 
| the Motion which carries it away, would avoid and ſhun 
| the Earth, and at laſt diſappear. Likewiſe if the Earth 
did only obey the Law of Attraction, that is, the Law 
| | | whereby 
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whereby the Sun attracts the Earth to itſelf, it would 


334 


draw near and precipitately ruſh upon the Sun. The 
Moon, being merely attracted, would fall upon the Earth, 
But if the Earth, being moved and thrown far from the 
Sun, is at the ſame time attraQted by it; inſtead of re. 
ceding from it in a ſtraight Line, that Line will be curved 
by the Attraction which brings it again towards the Sun. 
Being always influenced by two Powers, one of which 
draws it from, and the other attracts it towards the Sun, 
it deſcribes round the latter a curve Line, which Sir Jane 
Newtin demonſtrates to be neceſſarily elliptic, or ſomething 
oval. The Moon, likewiſe, yielding to the Force which 
makes it fly off from the Earth, and at the fame time to 
the Power which attracts it towards the Globe, circulates 
round the Earth. The centrifugal and the centripetal 
Force are mutually curb'd by each other; and the Moon, 
inſtead of being hurried away from us by the firſt Power, 
or precipitated to our Earth by the ſecond, is by the Im- 
preſſion of both at once, retain'd within its Orbit. 

Sir Jaac examines afterwards, what ſhould be the 


Meaſure of the Motion of the Moon beginning to fall on 


the Earth from the Top of its Orbit, after having loſt its 
centrifugal Force, and having, as it were, been given over 
to the whole attractive Force which the Earth exerts upon 
it. The Diſtance of the Moon from the Earth is known: 
We know likewiſe the Time of its Revolution : We there. 
fire may know what is the Portion of that Orbit for 
one ſingle Minute. Geometry informs us what Space the 
Moon wou'd go through in a ſtraight Line, falling to- 
wards the Earth, by virtue of that Force which makes it 
paſs over that Arch or Segment of its Orbit. Having 


tion as the Square“ of the Diltance increaſes ; Sir Ja 


by his Calculations finds, that the Moon, falling from! 


the Place where it now Js, would firſt go through appears t. 
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Interval from arth to the Moon be 


ivided into three Stra- 


ta's ; the Stratum 1, has for its Square 1. The Stratum 2, has forÞ 
its Square 4; ani the Stratum 3, has for its Square 9. The Ar- 
tration, which diminiſhes in propotion as the Square of the Dit. 
arce increaſcs, ſha'l then act as 9 in the firſt Stratum, as 4 in the 


fiftcenÞ 


ſecond, and as 1 in the third. 


fifteen ] 
would, 
through 
fifteen | 
a Maſs 
when J. 
rience ſ. 
Neighbe 
through 
fifreen | 
then ob 
a nece ſſa 
the Orb 
would g. 
tion is th 
Mr. | 
Sciences, 
Ground 
Proofs v 
Stone to 
vitate of 
he aſcrit 
imagined 
admires 


| learned E 


with th 


Princi ple, 


Parts are 
leton. Z 


him quit 


Cord ing 


| ORE 2 | ciprocal! 
afterwards proved that Attraction diminiſhes in propor. Þ 7 


Vacuum, 


cout unitir 
lieres ref 


he in a1 


the 

1 Gn. 
& its 

Over 

pon 
wn: 
here- 
t for 
e the 
to- 
kes it 
a ving 
Opor— 
Lade 


from 
rough Þ 


If the of the Vortex, all the Effects perceived by Sir Jaac Newton 
ee Stra- > | ; 
has for 8 
The Ar- 
ne Diſt- 
4 in the 


faftcenÞ 


cout uniting them by any intermediate Bond. 
* lieres reſumes Mr. Des Cartess Vortex, whoſe Exiſtence 
He mends that 


-” 


Of Syſtematic PHYSICS. 335 


fifteen Foot in one Minute , and that near the Earth it 
would, by virtue of the ſame Law, in one Minute, go 
through a Space of three thouſand and ſix hundred times 
fifteen Foot. Having at laſt examined the Spaces which 


a Maſs of Wood or Stone goes through near the Earth, 


when Jet fall thereupon ; he concludes from what Expe- 


rience ſhews from the falling of Bodies, that a Stone in the 
Neighbourhood of our Globe, would in one Minute go 


through a Space of three thouſand and fix hundred times 
fifteen Foot. The Moon let go from its Orbit, would 
then obey the ſame Law which percipitates the Store. By 
a neceſſary Conſequence, if the Stone was carried as far as 
the Orbit of the Moon, and thence. let fall on the Earth, it 
would go through a Space of fiftcen Foot there. 
tion is then the ſame thing as Weight. | 
Mr. Privat de Malieres, a Member of the Academy of 
Sciences, has in his phylical Inſtructions prefer ved the 
Ground of Sir Jaac's Obſervations. He admits of all the 
Proofs which ſhew, that the ſame. Cauſe, which makes a 
Stone to gravitate on the Earth, makes the Earth to gra- 
vitate upon the Sun, and the Moon upon the Earth. But 
he aſcribes that Effect to a Cauſe very different from that 
imagined by Sir Jaac. The French Philoſopher, while he 
admires the Exactneſs of the geometrical! Syllem cf the 
learned Exgliſoman, at the ſame time thinks it inconſiſtent 
with the whole Plan of Nature. He is ſhock'd by a 
Principle, which makes our World a Torality, whoſe 
Paris are more lank and incoherent than thoſe of a Ske- 
leton. All the Notions we have of Mechanics lecm*d to 
him quite demoliſh'd by his ideal Attraction, which, ac- 
cording to the Favourers of the Eng/i/5 Geometry, is re- 


| ciprocally exerciſed among Bodies ſepa rated by an immenſe 


Vacuum, and which makes them revolve in nought, with 
Nir. De Mo- 


appears to him almoſt palpable in Nature. 
whole Syttem, and by concluding, from the very Structure 


he in a manner reconc:les the two antagoniſt Schools. 
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That Vortex is no longer compoſed, as Mr. Des Cartes 
thought it, of hard and inflexible Balls, but of many 
ſmall Vortices, whoſe Particles inceſſantly incline to te- 
cede from their own Centre; while the whole tends to. 
wards receding from the common Centre. A maſſy Body 
like the Moon or the Earth, thrown into that Vorteæ, 
mult needs be preſently moved thereby, and carry'd away 
in the Direction of the whole Vortex. But the Parts cf 
that heavy Maſs being ſtrictly united, and at Repoſe one 
by another, of themſelves make no manner of Efforts to 
move, and have no other Motion than the Impulſion 
which the whole Body of the Planet receives from the 
Vortex in which it ſwims: Whereas the Balls of the Vor- 
tex have a double Motion, and make a double Effort. 
They all tend towards receding from their common Cen- 
tie, ſo ſoon as they are moved and forced by the ambient 
Vortices to move in a circular Line. Beſides, all the 
Particles of theſe Balls do in little, round their own Centre, 
what the Balls themſelves do in general round their com- 
mon Centre. From this double Tendency there reſults a 
double Force, which draws them from the Centre moie 
powerfully, than the Motion imprinted on the Planet 
c.raws it from the Centre of the Sphere. The Planer, 
when thrown into the Vortex, has indeed therein received 
2 centrifugal Force, by receiving a circular Motion. But 
its Parts being in Repoſe, it has a leſs centrifugal Force 
than the Vortex, in which this Force is double, both 
from the Motion of the minute Vortices which fly from 
the common Centre, and by the Particles of the minute 
Vortices, which at the ſame time fly from their own 
Centre. This Exceſs of Centrifugal Force in the Matter 
of the Vortex, over and above the centrifugal Force of 
the Planet, muſt necds prevail. The Planet having a Jeſs 
Tendency towards receding from the Centre, than the 
Matter which pulſh'd it that Way, it will thence happen, 
that the Earth will by Degrees draw near the Sun, and 
the Moon fall on the Earth. In ſhort, Mr. De Moelieres 
employs but one ſingle Action, or one ſame Caule to 
form the centriſugal Force of the Yortex, and to make 
the Planets and all maſſy Bodies gravitate towards one 
and the ſame Centre; whereas Sir aac Newton adds to the 


Motion imprinted on all theſe Bodies, another Power or 
Law 
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Law, which he calls Attraction, and which inclines them 
all towards drawing near each other more or leſs ſwiftly, 
in Proportion to their Maſſes or Diſtances, while there is 
no need atall of this ſecond Power, and it 1s impoſlible to 
conceive it. | 
Mr. De Malieres, after having, by his ingenious Expla- 
nation of Gravity, help'd us to conceive the two - fold cen- 
trifugal Force of the Vortices, and the re-approaching of 
maſſy Bodies towards the Centre, as a ſimple Effect of 
that Force, ſtill leaves us in the Expectation of what he 
will introduce, toduſtain the Planets in their Orbit, and to 
hinder them from falling to that Centre. But it is eaſy to 


foreſee, that in the Leſſons, which he is now preparing 


for us, he will make uſe of many different Vortices, or at 
leaſt ſeveral Atmoſpheres thrown round the Planets, to 
make them roll one upon another without fallirg ; like 
Balls of different Matters, which preſs and flatten one ano- 
ther a little in rolling over each other, while the Centres, 
which tend towards one another by the Impulſion of the 
— Vortices, are however unable to draw near each 
other. . 5 T 

This Explanation of Mr. De Molietes, when applied, 
not to create the World, But to conceive the Motions and 
Preſervation thereof, is the more acceptable, becauſe it 
may alſo be of Uſe in the particular Explication of a 
Multitude of Phænomena, and of particular Caſes. Such 
are, for Inſtance, the Flux and Reflux of the Sea by the 
| Preſſure of the Sphere of the Moon on that of the Earth; 
the difordering of the Satellites of Jupiter, by the Preſ- 
| ſure of the Sphere of Saturn on Jupiter's; the Attracti- 
ons and Repulſions of electric Bodies, by the ſmall At» 
| moſpheres, which they acquite or loſe, 85 they are 
| touch'd one way or another; the chemical Diſſolutions 
and Fermentations, by the Diverſity of the Forces of the 
| ſmall Vortices which compoſe the Liguors, and which can 
never appear at reſt, but when they have put themſelves 
in Equilibrio after a long Agitation, occafion'd by the Ines 
quality of the Efforts. 
I ſhall take care here, not to enter up- 
on 2 particular Account of the Syſtems The Iyputility of 
. Imagined on Gravity by Meſl. Huygens, Syſtems, 
| Bulfinger, Bernouillh, and many others. 
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This is only a ſingle Point of the Mechanics of the Uni- 
verſe. Aſk the Explicaticn of it from fifty Naturaliils, 
they all will think themſelves to have given you a 


Scheme of Phyſics, the more valuab'e in Proportion, as 
they ſhall uſe more Calculations and Geometry theiein. 


But the Diſtance between Arithmetic and Geometry, and 
Phyſ cs, is often very great. All thele indefatigable Cal- 


culiſts, and even often ſetting cut from the ſame Point, 


will lead you to very different Sums, to very different 
Mechaniſms, and to as many Syſtems as there are Heads. 
What will then happen, when from this Point we would 


| paſs on to the Explication of the Mechaniſm and intimate 


Structure of the other Parts of the Univerſe? Entering in- 
to theſe Syſlematical Opinions wou'd be quitting tlie 
Spectacle de la Nature, and loſing Sight of the certain Ule 
we may make ct it; in Which our true Phyſics confi. 
Another Reaſcn, which ought to m:ke us entertain a Jea- 


| Jouſy of Syſtems, is, that though they ſhould appear ever 


fo grand at firll fight, the Application we are willing to 
make of them to particular Effects, molt commonly proves 
abortive and ridiculous. For inſtance, make vſe of the 
Syllem of Attraction, to explain the Phznomenon of the 
Load-ſlone, where it ſeems it ſhould be of very great Uie: 
or to explain Electricity, or to account for what they cell 
Fermentation: you will find that the Principle will fail 
vou every where, and give you Intelligence of rothil: g, 
One is ſoon obliged to vary the Attr-Qions as well as the 
Effects. Here you have an Attraction which operates in 
the whole Dep:h of the Mais; there you have another 
AtiraQion, which operates only through the fl ghicft Sur- 
face of Bodies. There is a certain Attraction, which is 
con ſtantly the ſame, whether the Bob ies be thick or thin, 


while another Attraction varies according to the Bulk or 
Thickne's of the ſame. The Attrectioniſts were chi:fy | 
in Love wich that which they ſaw, or fency'd they faw, in] 
electric Bodies. It cou'd rot be miſtaken; ard, it ope- Þ 
rated exactly as in the Plarets, diminiſhing round about] 
as the Diſtance increaſed. By Misforture, an experimen- 
ta] Philoſopher came ard overthrew all this ideal But d-F 
irg; ard by faſtening a ſmal] wooden Ball at the Fxtte-] 
muy of a Cord eleven or twelve hundied Foot lorg, te 
Jas found, that if one ſhould preſent an electrical Tube] 
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to the middle, or even the beginning of that long Cord, 
the mall Particles of Gold placed at the other Extremity 


under the wooden Ball, would apply themfelves, and ax 
quickly faſten to it, 3s if the Electricity had atted at &a 


Foot Diitance from the Tube. One of our moſt learn'd 


Newtonians * hzs made a thouſand Experiments upon 
the Loadſtone; and after infinite Cau:jons and Calcula- 
tions, he frankly owns, that Attraction faiPd him when 
he wanted it, and that he could underſtand no hing 
in It, 

I ſhall, my dear Chevalier, here conclude this Hiſtory 


of Syſtematical Phyſics, you needing not that I ſhould for 
the preſent give you a more exienſive Account 6f it. It 


will always be Time enough to refume theſe ſublime and 
but little neceſſary Speculations. It would even be dange- 
rous at your Age, and perhaps at ary other, to prepo'- 
ſeſs you with any particular Syſlem, to which you infal- 
libly would, either willingly, or whether you would or 
not, make every Phnz omenon to refer: Which is an in- 
finite Diſadvantage to the Progre's of true Phyſics; either 


| becauſe you never get ont of the Circle of tome certain 


Generalities, or becauſe you ſce every Thing merely ac- 
cording to your own Prejudices. This then brings you 


back again to experimental Phyſics. It is indeed the 


only Philoſophy that ever was of any Uſe to Mankind; 
and I have already fhew'd you, that theſe Benefits were 
without Number, But could you ever, in purſuing the 
Study of Phyſics, follow a wier or more judicivus Method 
than that which Meſſ. % Academie des Sciencer alvay's 
follow'd in teaching it us? They never in a B-dy ap- 
proved of any general Syſlem. They are convinced that 
it Man can any way be allow'd to arrive at the intimate 
Knowledge of Nature, he cannot obtain ic & berivile than 
by a long Series of Experiments ard Facts for mary 
Years together; and that if on the contrary that pertect 
Knowledge of Nature is for ever inte:difted to our preſent 
State and Condition, at leaſt the Experiments and the 
Knowledge of Particulars will not fail, as we daily expe- 
rience, to procure many real Services to Mankind. This 
innultely judicious Principle, which has been a jtaniding 


* \ henbroek. 
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Rule to them, and the Nature of the ſeveral Functions, 
which - theſe learned Men have divided among themſelves, 
are exactly and equally grounded on our Wants and the 
Meaſure of our Capacity. Nay, more: Experimental 
Phyſics, to which they procured a vaſt Credit, is the only 
uſeful Syſtem, becau'e it is the only one agreeable to our 
Condition, which we may, without any Riſk, call the 
Syſlem of Providence, | 5 

An Experience of ſix thouſand Years is fully ſufficient 
to inform us of what is either acceſſible or interdifted to 


us. So long as Man, in his Reſearches, has buſted him- 


ſelf about what is ſubmitted to his Government, his Ef- 
forts were always rewarded with new Diſcoveries : But ſo 
long as he preſumed to dive into the intimate Structure of 
the ſeveral Parts of the Univerſe, which he 1s not appoint- 


cd to put in Motion, his Ideas were never any thing but 


an odd Medley of Fancies and Uncertainties, If he ſtu- 
dies the Meaſures of Quantities and the Laws of Motions, 
not indeed to fathom the Heavens, or to weigh in a Ba- 
lance the Maſſes of the celeſtial Bodies, but to know the 
Order of his Days: If he obſerves the Relations which 
the Aſpects of the Heaven have with regard to his Ha- 
bitation, and the Progreſs of the Light through the Me- 
diums he offers thereto; the Helps, which he may find 
from the Equilibrium of Liquors, are from the Weight 
and Celerity of the Bodies he is Maſter of, or from all 
the o her Experiments that fall urder his Eye, and elpe- 
cially under his Hand; in ſhort, if he applies Experiments 
to the Neceſſaries of Life, . this will be a Syſtem of Phyſics 
full of Certainty, and productive of great Advantages. It 
3s then theſe Subjects Which I hope to make the Matter 
of the Converlations I ſhall hereafier prepare for you. 
But undertaking to determine what it is that regulates the 
Motion of the Univerſe, and to penetrate into the general 
and particular Structure of the Pieces of which it is com- 


poſed, is renouncing the Glory of improving and making 


our Dominion proſper, to run after empty Hopes, It is 
abandoning Treaſures which lye open to us, and obllinately 
knocking at a Door which has been for theſe fix thouſand 
Years ſhut to us. 
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It is no conjectural Opinion, but a palpable and expe- 


rimental Truth, that Go D gave us a very great Facility 


of conceiving all thoſe. Things which we are to manage 
and has, on the contrary, conceal'd from us, the Know- 
kdge of thoſe Things which he himſelf puts in Motion, 
without truſting the Government of them to our Care. 
Thus, ſor Inſtance, we know not the Structure of our 


Stomach, becauſe Go p has freed us from the Care of 


digeſting. Let the greateſt of Anatomiſts do his utmoſt, 
to have the Management of his on Digeſtion ; all goes 
very often contrary to his Intentions. On the other hand, 
we have in our Senſes ſo many attentive and faithful Mo- 
nitors, that inform us in due time what Food may be 


ueiu! to us. Why then have we ſo many Means of 


knowing our Foods, urieſs we are charged with the Care 
of lozking out for, and of chuſing them? And why on 
the contrary are we ignorant how we digeſt, if not be-- 
cauſe Go p's Will has evidently been, that the Digeſtion: 
ſhould be perform'd withia us without Participation ?“ 
(op, by ſparing us that Trouble, ſpared us allo the: 


Kno, ledge of the Mechaniſm which conſtructs the ſeveral 


Einds of Fleſh or Fruit we eat, and of the Mechaniſm 
which extracts from them all the Juices which nouriſh 


us. This K1owledge would have been only fit to give us 


great Diltraction. We arrive at the Age of Fourſcore 
without knowing what Digeſtion, or the Mechaniſm and* 
Motion of the Muſcles are. We are ſerved without any 
requiſite Care of our own. - 
Structure of the Stom?ch, we {hculd have had a Nlicd to 
regulate the Functions of it. GopDp did not grant to 
Man this Kno vledge, becauſe he made him not merely to 
digeſt. Digeſtion is brought about without him, and 
Gop deſigns him for other Employments, If he denies 
him the Knowledge of the Mechaniſm of his Stomach, 


or fear of multiplying his Cares, is it to be ſuppoſed that 


he will grant him the Knowledge of the Structure of the 


| World, the Motions of which he did not appoint him to 


regulate ? 


I don't know whether our modern Philoſophers have 
nishely enter'd iato the Plan of the Creator, when they 


let a leis Value on the Knowledge which our Senies pro- 


| Cure lor us, than on that which they think they derive 


Q 3 from 


Had we known the intimate- 
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hom a profound Meditation. A fingle Inſtance will ex- 
plain what I mean, 


The rough Sailor knows nothing of the Loadſlone but 
what his Senſes teſtify of the fame. He knows the con- 
Rant DireQtion of it towards the North; and there ends 
all his Learning. The Philoſopher endeavours to knoxy 
the Cauſe of that Phænomenon. In order to which he 
employs the Pores in a ſpiral Line, the Attractions and 
Repulſions; and after he has for ſeveral Years together 
fpent. his Mechanics, Geonietry, and Calculations about 


It, he either is forced to own that he himſelf} underſtands 


nothing of what he ſays, or has the Mortification of not 
being avle to make others come into his Syſtem. The 
ſyſtematica] Pailoſopher, who thinks himſelf ignotant of 
every thing, when he knows nat the Cauſe of whatever 
he ſees, ſpends his whole Life in huntirg af:er May-be's, 
and remains lock'd up in 4 Cloſet, where he is of no Ut 
to the reit of Maikind. The Sa let makes u's of what 
his Senſes teach him of the Direction of the Load-ſicre 
towards the North, and with that Flelp ges roarnd the 
World. Chuſe, if you will, ten thouſand other Inſtances 
of effectual Knowledge, and you will find, that there are 
very few that are not of Uſe to us. Theſe Knowledges 
cannot increaſe v i: hout our becoming richer, But do we 


lock for the Cautes of theſe Effects? We find nothing 
bat Unprofitablene's and Uncertainty, Who can, after 


this, not dilce:n the Intention of Gon, in the Mealure 
of Know.eJge, which he for the preient grants to our 
Underſtanding? - 

It is a palpable Trutb, that our whole Knowle ige is 


only concerning particular Thiegs. The Subjeds of it 
a e diſperſed around us, on the Earth, and in the Heavens. 
God, together with Eyes and Underſtanding, has en- 
d2w'd us with a Meaſwe of Curioſity, which makes us Þ 
wander from one Object to another, that new Experiments] 
may enable us to procure our. Brethren new Convenicnccs : 
and that whatever is upon the E:rth, may by degrees be 


render'd beneficial to Mankind. But if Alan can on Foot ; 
go f om Breſt o Pekin, it does not folo that he will ever 


4 


reach ta the Moon; and though he has in his Hands ſuchÞ 


2 Principle of Strength, as enables him to ſuſtzin in tie 


Air whole Piles of Oak Timber, and the largeſt rough 
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Pieces of Marble; yet will he not for all that offer his Le- 
veis to the Moon, to make it jump out of. its Oibit, or 
tropple Mars and the lalt of Fapiter's Sitellites with his 
Hooks, in order to procure the former the Service of one 
Moon, which it wants, His Knowledge is limited as 
well as his Strength, and theſe Dourds and his Wants are 
but one and the {ame thing. He is barr'd every where, 
when he fuſlies into empty Speculations; but he conſtantly 
goes ſrom one Dilcovery to another, and thee Diſcoveries 
p:oJuce Wonders, when he buſies himſelf about improving 
what is ound him. Our Reaion always employs itſelf 
with Succeis, when it ſtrives to render experimental Truths 
uſeful to us. When it prudentiy makes Ule of Gowv's 
Favours, and praiſes him for the ſume, Thie is the whoie 
Sam of Mau's Rouwledge, 
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EXPLICATION 
Of the Morro of the 
PLANETS 


N THE 


CoPERNICAN HyPoTHESIS. 


HERE are ſix Planets of the firll Clafe, which turn 
immediately round the Sun, IR. Mercury, which 
makes his Revolution in three Months; Venus, 
which makes her's in ſeven Months and a half, or there- 
abouts; the Earth, which, as it is much more remote, de- 
| ſcribes her Orbit in 365 Days ard a Quarter ; then ſue- 
ceſſively, and at fill greater Diſtances 3 Mars, which per- 
feels his R-volation in 686 Davs; Jupiter in 4333, that 
js, in abcut twelve Years ; and Saturn in 10759 Days, or 
in abu: 30 Years, There are five Planets cf the ſecond 
Order, or which have a large Planet for the Centre of 
their Revolution, and ate inſeparable therefom; ſuch is 
the Moon with the Earth for her Centie ; ſuch are alſo 
the four Stars of Medicis, (now the four Satellites which 
turn at d firent Diſtances round Jupiter. Since Galileb's 
Time five ſmall Moons have alſo been perceived revolving 
round Saturn; which make in all ten tecondary Planets. 
If we were placed in the San, that is, in the hx'd Centre 
of the Revolution of the fix greater Planet*, we ſhould 
ſee them revolve round us in an uniform Manner, and 
advancing from Weſt to Eaſt, according to the Succeſſion 


of the Signs. We ſhould ſee them always in their Full, | 
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that is, always turning their enlighten'd Half towards us. 
But as we ſee them from our Earth, which has a Courſe pe- 


culiar to itſelf, while they have others of their own, there 


thence reſults a great Var'ety of Effects and Situations, which 
irtroduce Inc qualities, and the Appearances of Oddneſs in a 
Mo.ion perfcat'y ſimple and uniform. Beſidee, the Earth 
being more remote from the Sun than Venus and Mercury 
are, and at the ſame time much le diſtant from the Sun 
than Mars, Jupiter, and Saturn; this D:verfity of Re- 


mo teneſs ſtill cauies uch Appearances as are rot the fame in 


the ſuperio-, as in the inferior Planets. Mars, Jupiter, 
and Saturn, are call'd the Superior, becauſe their Orbits are 
above curs, and incloſe it. Mercury and Venus are call'd 
tie Inferior, becauſe the great Circ'e of the annual Revolu- 
tion of the Earth incloſes the Circle of the Revolution of 
Venus, and the Orbit of Venus takes in the Circle of the Re» 
volution of Mercury, which is the Planet neaieft the Sur, 


The apparent Motionsof V x us and MERCURY, 


II E Circles, which Mercury and Venus ; 

deſcribe in going from Well to Eaſt, 5 
are not in the Plane of the Ecliptic, or of the Line which 
the Earth de'cribes in revolving in one Year round the Sun, 
Bat the Circles of Mercury and Verus cut the terreſtrial Or- 
bit in two oppoſite Points, call'd Nodes, like Hoops ſet 
into one another, and ore of which croſſes ard touches 
the other in two Points only, The Orbit of Mercury makes 
an Angle of about ſeven D.grees with the terrefiiial Or- 
bit; and that of Venus makes on each Side an Angle of 
three Degrees and 24 Miautes with the fame Plane, If 
one ſhould ſee Mercury and Venus from the Sun, they 
would either be in the Line which paſſes through the 
Nodes and the Sun, (in which Caſe they would be ſeen 
in the Plane of the Ecliptic, in which the one might be 
eclipled by the other ) or they would be ſeen out of the 


UL ne of the Node, that is, ſometimes more, ſometimes 


leis, elevated on that Pline, None of the Planets, whe- 
ther primary or {econduiy, in its greateſt Elevation above 
that Plane, deviates frorz it more than ten Degrees. If 
therefore we take in the Heavens, a Dillarce of nine or 


8 ten 
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ten Degrees on each Side the Ecliptic, we ſhall have a, 
B:eadth of 18 or 20 Degrees, to inclole all the Declina- 


tions of the Planets. © I bis is that large Band whicn- we 


cal: the Zodiac. And the e eral Deviations and Re. ap- 
proachings of the Planets, with regerd to the Plane of the, 
Eeliptic, are the only Variations that would be perceived 
in their Motions obſerved from the Globe of the Sun. But 
it is quite otherwiſe ſeen from the Earth. Let us remaik. 
what the Appearances of the two inferior Planets will: 
there be. . 

1. Mercury and Venus muſt appear in the Plane of the: 
te:reftrial Orbit, when they are in the Node; and theſe 
two Plinets afierwerds muſt recede from the Plane of the. 
 Eclipric, as they deviate f:om the Nodes. But the Diſtance 
froca, the e. Planets to tae Plane. of the Ecliptic, even 
when they are in tne ſame Part of their Circle, mult needs 
appear ſometimes greater, ſometimes leſs, according as the 
Farth is near to, or remote from them. For it is a Law 
in Optics {ufacierily known, that the more remote the 
Eye is from the Object perceived, the ſmaller the Angle 
is w hich the ſaid Object ſeems to make with a Plane, or 
with angther Object; and on the contrary, the Hearer the 
Eve s, the gicater is the Angle under which it fees the 
Oc. | 

2. Mercury and Venus, ſeen from the Earth, do not ap- 
peur equally enlighten'd. They are ſeen with a Creſcent 
ſometimes increaſing, ſometimes. decreaiing. They are 
ſeen with one whole Half fl ped off, or under the Form 
of a Quarter ; ſometimes full, and at laſt totaily darken'd 
or eclipied.. 


When Mercury and Venus, receding from | 


The two Con- the Earth as far as they can, get behind 
junctions. 

their whole enlighten'd Half, that Situa- 
tion is not cal'd Oppoſition. This Term 1s reſerved to 
expreſßßs the Situation of the ſupeiiar Planets, When the 


Earth is juſt between them and the Sun. But this Paſſage . 


of the two inferior Planets behind the Sun is cal'd their 


faperior Conjunction. It is call'd Conjunction, becaule 


"theſe Plauels ſeem then to draw near the Sun, and to Joſe 
th:mielves in his Rays. It is call'd the ſuperior Con- 
junction, becauſe the Approach is made on the other Side 


he Sun, and to it, as well as to us, oppole 
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of the Sup, and in order to diſtinguiſh it from that which is 


male under the Sus, when the Planet in revolving round 


that Star, comes and places itſelf between the Sun and the 
Earth. The ſecond Re- union is call'd the fer. or Conjunc- 
tion. The Planet in the ſuperior Conjunction is not indeed 
eclipſed, but drown'd by the ſuperior Splendor of the Sun; 
and when it comes near the Line of the Nodes, it may in 
reality be eclipſed, by actually paſſing behind the Body of 
the Sun. The Planet in the inferior ConjunAion ſeems 
again eclipſed, becauſe it is loſt in the Rays of the Sun, and 
becauſe it turns i's whole dark Half towards us. But in- 
ſt ad of being really ecliped by the Inter poſition of ſome 
ſolid Body, itſelf eclipſes that Point of the Sun, over againſt 
which we may perce've it by the Help of the Teleſcope. 
Ir forms a Spot which proceeds from the Eaſtern to the 
Weſtern Limb of the Sun. The Planet afterwards leaves it, 
m order to repeſs behind it, following the Succeſhon of the 
Signs from Welt to Eaſt. A few Days before the ſuperior 
Conjunction, and ſ»me Days after, Mercury and Venus turn 
towards the Earth nearly their whole enlighten'd Half. 
They muſt of courſe be ſeen in their Full. But as they are 
then much more remote from the Earth, than in the Ap- 
proach of their inferior ConjunCtion, ſince they are with- 
drawn from it by the gresteſt Part of their Orbit, they, not- 
withſtanding their dei g at full, muſt needs appear leſs 


brilliant, and more and more diminiſh'd by the Neighbour- 


hood of the Sun. | | | 

A few Days before the inferior Conjnnction, and ſome 
Days after, they turn almoſt their whole darken'd Haif 
towards the Earth. We thereſcre mutt perceive but a 
very {n+]] Edge of the enlighten'd Half, and the Creſcent 
muſt needs appear very dim, un'els it begins to recede 
pretty much f.um the Sun, as it drzws near the Quarter, 
And it 13 then that Mercuiy may be leen very well, and 
that Venus caſts a far more brilliant Light than the Splen— 
dor of the full Mo. Vent is never b ighter than when 
it is, not indeed in its Quadra:ure, that is, at go Degiees 
f:Om-. 3:3 inferior Conjunctizn, but at 45 Degree, and little 


more. The Reaſon of thi: Differe: ce, is, that Jus »t 


90 Deyrees from her Conjunct ion fezms to be rearer the 
Sun, and is thereby mote weaken'd than at 40 Degrees, 
and iomething more. For Venus, as weil as any otter 


Q 6 Planet, 
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P:anet; is perceived in the Point of the Heaven that ter 
minates the Line which is ſuppoſed to paſs from the Earth 
through the Planet up to the ſtarry Heaven, Now the 
Line which pa ſſes through Venus at the Dillance of 40 
Degrees and a litile more from the Sun, terminates at a 
Point of the Heaven, which appears more diſtant from 
the Sun than the Point where the Line drawn from the Letter 
T. to Venus in the Quadrature of her Revolution, or at 90 
Degrees from her Conjunction, does terminate. For any 
Line that touches the Circle without cutting it, deviates 
more from the Extremity of the Line that croſſes the Centre, 
than any other Line that cuts the Circle. Now the Line 
drawn [rom the Earth to Venus being at 40 Degrees from 
her ConJunct'on, touches the Circle of the Revolution; 
whereas the Line drawn from the Earth to Venus in her 
Qaadrature, or at go Degrees, cuts and flopes away the 
Curcle. The Extremity of that Line does then begin to 
draw again near the Extremity of that which paſſes through 
the Centre, that is, near that Point of the Heaven where 


the Sun is ſeen. Venus, when ſhe is between 40 and 48 


Degrees diſtant from the Sun muſt be more brilliant or lels 
 drown'd than at 90; and as ſhe leaves not the Circle of her 
Revolution, the Degree 40 is at the ſame time the Place 
where it ſhines moſt, and that at which ſhe begins to be in 
ber greateſt Remoteneſs from the Sun. It is the ſame with 
Mercury at 30 Degrees from the inferior Conjunction. For 
a little after theſe Points they both begin to draw near the 
San again, in Appearance I mean, and only with regard to 
the Point of the Heaven under which we lee the Sun ; ſince 
they, in reality, always keep in an uriform Situation with 


regard to that Star; ur leſs they, inſtead of a circular, de- 


ſcribe an oval Line round him; which however, al ers no- 
thing in our Explication, and is not the Ol ject we mult 
here employ our Thoughts upon “. 
When Mercury and Venus have paſs'd the ſuperior Con- 
junction, they from the Earth are ſeen advancing accord- 
irg to. the Order of the Signs, that is, from Welt to 


Et. It mutt therefore thence happen, that our Hori- 


20m, turnirg with the Earth from Weſt to Eifſt, mee s 
with the Sun ſooner than with theſe two Planets. I hey 


See the Figure 1. ſubjoin'd, 
| in 


l 


in this 
not be 
will d 
Sun-ſe 
rizon, 
him te 
Venus 
Conju 
that Y 
Her B 
the Su 
near h 
hardly 
Sun, 1 
Wh 
tion, . 
as the 
them 
Conjui 
which 
have | 
junctic 
ceſſion 
the Ex 


g 0 con 


Means 
the Sui 
Hor'izc 
{hall 1 
therefo 


accord; 
nar y, 
Heavet 


676. 5 Ra 


The Motion of the PLANETS. 349 


in this Caſe, therefore, ſhall riſe only after the Sun, and ſhall 
not be ſeen in the Morning, becauſe the Light of the Sun 
will drown them. But they will appear in the Evening afier 
Sun-ſet, becauſe the Sun, being then hidden below the Ho- 
rizon, they at that Time may be ſufficiently remote from 


him to be ſeen towards the Weſt. Therefore Mercury and 


Venus will be ſeen in the Evening only from the ſuperior 
Conjunction to the Approach of the inferior. Then it is 


that Venus is call'd Heſperus, Veſper, or the Evenirg- S ar. 
Her Brightneſs increaſes together with her Remotenels from 


the Sun, and afterwards decreaſes in Proportion as ſhe draws 
near him again. It is the ſame with Mercury, which can 
hardly be perceived but at its greateſt Diflance from the 
Sun, which is 30 Degrees. | 
When Mercury and Venus are near the inferior Conjunc- 
tion, their Brightneſs diminiſhes. In the inferior as well 


as the ſupe:lor, they ſet and riſe with the Sun, which drowns. 


them for ſeveral Days together. When paisd the inferior 
Conjunctiop, they will recede fiom the Sun by a Motion 
which will appear quite contrary to that whereby they 
have been ſeen recedirg from the Sun in the ſuperior Con- 
junction. They at that Time went according to the Suc- 
ceſſion of the Signs. Going down between the Sun and 
the Earth, and then receding from the Sun, they ſeem to 
go contrary to that Order, 2. from Eaſt to Weſt, By this 
Means becoming more Weitward with regard to us, than 
the Sun, 'to the Right of which they at that Time are ; our 


Horizon, by turning with the Earth from Welt to Eaſt, 


ſhall meet with them ſooner than with the Sun. We 


therefore ſhall ſee them riſing in the Morning before Dawn, 


and their Elevation above our Horizon will appear greater 
in Proportion before the rifing of the Sun, as they thall 


be more diſtant from that Star. Then Venus goes by the 


Name of Lucifer, or the Morning Star. Mercury and 
Venus will afterwards again draw near the Sun in the ſupe- 
rior Conjunction. 7 Fs 

A Figue will preſently make us ſenſible why Mercary 
and Venus, though revolving in an uniform Manner round 
their Orbit, yet appear to us ſome imes direct, or going 
according to the Succeſſion of the Signs ; ſometimes /tatio- 
nary, or remainidg a while in the ſame Points of the 
Heaven; and ſometimes retrograde, or going contrary 19 
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the Order of the Signs. What we are going to ſay of 
Mercury, is a ſufficient Hint of what happens alſo to Vent. 
Their Diretti. Let the great Circle A; B. be the terre- 
one, Stations, Nrial Orbit, and the ſmall Circle 1, 13. be 
and Retrogra= the Orbit of Mercury, which may be ſup- 
dations. poſed to be pretty near concen'ric at the 
Point 8, that marks out the Sun. The Difance f.om- 
Mercury to the Sun is two fifths of that of the Earth from 
the Su”. The Radius of the {mall Cercle 1, 13, bring to 


the Radius of the terreſtrjal Orbi: A, B, as 2 18 to 53 we | 


have the juſt Repreſentation of the Orbits of Mercury and 
the Earth. On the other hand, it is known that Mercury 
makes his Revolution in about three Months, and the ZFerth 
in twelve. Therefore the periodical Time of Mercury is 
only the fourth Part of the annual Revolution of th- Earth. 
Let us ſuppoſe Me-cury to be in the Point of his Revo- 
Jation, merk'd 1, and the Earth in the Point B; it is 
plain that in this Situation Mercury, with reg ird to the 
Earth, is in its ſuperior Conjanction 3 and i Mercury c -uld 
then be perceived for the preat Light of the Sup, we 
ſhould: ſee this Planet in the Point of the ſtarrv Heiwn 
merk'd A, it being the Point to which the Ovſe: ver muſt 
refer it. If on the terreſtrial Orbit vou take the Ark B, 


8 8. viz. the half quirter or eighth Part of the whole, it is 


evident that Mercury, which deſcribes irs entire O bit while 


the Earth deſcribes but one quarter Part of her own, ſheit 


eo no fifther than fiom 1, to 13, or only make halt ite Re. 
volnt-n, whilſt the Earth ſhall go from B, to SS, or male 
one half quarter of her Revolution, Let us divide the Ark 
D, SS, into 12 equal Portions, and the S micircle 1, 13, 


likewiſe into 12 equal Portions: Mercury ſhall meke one 


twelfth of its half Revolution, whilſt the Fn th {hall make 


one twelfth of the half quarter of her own. Whilit the EA 


is going from B, to O., we ſhall fee Mercury pe ſſi g from 
1, to 2, and the Eye of the Specta or ſhall ivppo'e the Pla- 
- net to go from the Point A of the ſtarry. Heaven, to the 
Point C. Then paſſing from O to P, the Farth (hall ice 
the Planet Mercyry arr ve at 3, and will refer it to the Pint 
of the Heaven D, and fo on. The Planet in this Caſe ſh3]! 
be di ect, becauſe it, will appear io do what it in Rea iy 
does, 21·. to go according to the Order of the Signs A, C, 
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When the Earth ſhall deicribe the Ark K, 88, Mer- 
ery going on his Part from the Point 11, to the Points 


12 and 13, will appear to make only the Ak E F, 


whereas when the Planet was in A, it had 1n equal Time 


deicitbed the Ark A, D, much larger than E F. Of 


courſe its. Motion mult then needs appear much flower. 
It is fom K to SS, that it appears in its greateſt Remote- 


neſs from the Sun, and the Lines drawn jrom the Earth to 


the Planet cut the leaſt of any upon the Circle of the Rer 
v.Jlution cf the Eirth, 


Whilſt the Earth deſcribes the the Ark 8 8. N, T, Which 


is equa] to two Portions of another half quarter of her 
Orbit, ard while Mercury deſcribes the Ark 13, 14, 15 
whica js two Portions of its other half, this Planet will 


be ſeen with the parallel Rays 8 8 F, NE, T G. Now 


It is a Rule in Optics, that when a very remote Ooject 


is leen by ſcveral Radii paralie] among themſelves, it 


ſeems to be at teſt, though it be really in Motion; and 


it. is referr'd to a Point of the Heaven where it ſeems to 


be motionle(s ; becau'e thoſe parallel Radii under which 
it appears at {eyeial Times, though very diſtant from each 
other, are relative to two diffe:ent Points of the Heaven; 
which, on account of their amazing and prodigious Re- 
moteneſs, with Regard to us, are confounded into a ſingle 


one. The Planet mult in this Caſe then appear motion— 


leſs or ſta ionary. 

By this we ſee, that the Planet Mercury has. had a di- 
rect Mct:on from A io &, or F, and that the Time of his 
being dire has been much longer than that in Which he 
was itationary. When. afterwards the Earth ſhall deſeribe 
the Ak T, V, X, os four Portions of her half qua'ter, 
aid Mercury che Ark 15, 16, or four Portions of this half, 
this Planet ſhall ſucceſſively be ſeen in the Point G H, I. 
Now this Motion is contrary to the foregoing Direction. It 
will then app-ar retrograde, and goiig contraiy. to the Or- 
der of the Signs, or from Exlt to Weſt. Being at tic Point 
J, its Swittuels an diminiſh, and being -pain {een accord- 
ing to the Lines XI, Y M, which are parallel among them- 


teives, the Eye ſliall reter 1: tothe ſame Pein of the Heaven, 


the laterval of thele two Lines vaniſhirg in the fieaven, 10 


that they ſeem to touch one anather. Mercury hail then a 


lecoud time appear Aationary. Ihe Earth afterwards going 
rom 
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from Y to Z, the Planet which ſhall then be in the Points 
23 and 24, will in the ſlarry Heaven correſpond with the 
Point L, and again will begin to appear diiect. It is likes 
wile plain, that the A:c cf R:trogradation G I, or FM, 
is leſs than the Arc of Direction AG, or A FP, and, on the 


contrary, that the Arc of Retrogradation is g:cater than 
that of the Station F G, or I M. 


The Motions and Appearances of the Superior 
PLANETS, 


HOUGH the ſuperior Planets 
like the inferior, advance with a 
direct and uniform Motion in their own 
Orbit, yet they, as well as the Inferior have ſeveral Ap- 
pearances of Irreeularity, grounded on the Cecncvrrence 


Fig. 3 


of the Motion and Situations cf the Earth with the AC. 


pects of theſe-Planetes. The Inflance of what is oblerved 
in Jupiter will ſufficiently illuſtrate the Inequality of the 
A vetts of the other two. 

The Diſtances of Fpiter and the Earth, with Regard to 
the Sun, are between themſelves as 26 is to 5; that is, 
if we conceive the Earth to be diſtant from the Sun 5 Mea- 
fures, each cf them of a certain Number of Leagues, the 
Lib ance of Jupiter from the Szz ſhall be 26 of the like 
Mez ſures. If therefore you deicribe Circumterences wich 
fuch Radii es may, when compared togetter, be betwecn 
themicives as 26 is to 5, theſe Circ un ferer ces will epre- 
ſent thoſe which the Earth and Jupiter deſcribe o d he 


San. The Earth is a Year in complea ing her Obi 3, 


Japiter compleats his in 12 Yea's. The twenty-fourth 
Part of a Circle is the half of ore twelfth Part: If then 
we take the Ark I V, being the 24th Part of the Orbit 
of Jupiter, this Planet ſha]l deſcribe the Ark T V, tte 
Half of the twelfth Part of the whole, whilſt the E47 15 
ſhall deſcribe A, B, D, G, the Half of her en:tte Ort it. 
Let us divide the Ark T V, and the Semicircle A, B, D, 


G, into the ſame Number of Parts reſpectively equal]; for 


Inttance, into 6; we ſhall be ſure that Jupiter will de- 
ſcribe one ſixth Part of the Portion T V, While the Earth 


deſcribes one ſixth Part cf the Arc A, B, D, G. By 


this Means we ſhall have the principal Flaces where the 
; Ear th 
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move with a Celerity which inſenſibly diminiſhes. The | 9 


ſhall go from 4 to 5, and ſhall appear to proceed from P 


ard more. The Earth aſteiwards fhall deſcribe the Arc 


ſcribe the three Arcs 6, 7, 7, 8, 8, 9. But, as the Line 
19 Q: according to which the Earth ſees F upiter, cuts the 


ing f-om 10 to 11, and anſwering to the Point S of the ſtarry 


ther Hypotheſis than that of Copernicus. 
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Farth and Jupiter ſhall meet together, Let us ſuppoſe th© | j 
Earth to be in A, and Fupiter in Conjunction behind the 1 
Sun 8 in T: If Jupiter can at that Time be ſeen, we | | | 
ſhall refer it to the Point M of the flarry Heaven corre- "ns 
ſponding with it. While the Earth ſhall deſcribe the 1 
Arcs A, B, C, D. Jupiter ſhall deſcribe 1, 2, 3, 4. 14 
and the Eye ſhall ſucceſſively perceive him in the Points 1 
M, N, O, P, of the ſtarry Heaven. The Diſtance is 1 
greater ſrom M to N, than that from N to O, and the 
Arc N O, is greater than the Are OP. Therefore, tho“ 
Jupiter has an equal Motion in his Orbit, we ſee him 


Earth going from the Point D to the Point E, Jupiter 


PE 


to X, a Portion of a Circle flill leis than was the forego- 
ing. Its Swifineſs ſhall then appear to diminiſh more 


2 4 
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E F, and Jupiter 5, 6: But the Lines E 5 X and F 6 R, 
according to which the Earth ſees Jupiter, are patallel; 
therefore the Eye will refer them to the ſame Place of 
the Firmament, and the Planet ſhall appear motion- 
leſs and ſtationary. If afterwards the Earth deſcribes 
the Arcs FG HI, Jupiter ſhall at the ſame Time de- 
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Parallel E X, F R; the Point Q, to which the Eye refers 
Jupiter in the ſtarry Heaven, ſha!l be on the Right hand of 
the Points R, X, where Jupiter was ſeen during his being 
ſtationary. The Planet ſhall then appear more weſtward 
and retrograde. The Earth ſhall afterwards go from I to 
K, and Jupiter from 9 to 10, which will p: oduce parallel | 1 
Lines, and a ſecond Time make Jupiter ſtationary. Fi- | 
rally, the Earth paſſing from K to L, ſhall ſee Jupiter ga- 
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Heaven, fo that the Planet ſhall ſeem to advance from Weſt 
to Eaſt, and again ſhall become direct. If we know in the 
ſame Manner the periodical Times of Mars and Saturn, we 
may, by the Rule of Kepler, determine the Diſtances of 
them, and then with equal Facility expreſs their Situations. 
Bat thele Variations are altogether inconceivable in any o- 
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Of a Few = 


FIGURES: 


A E Frontiſpiece repreſents Galiles making on the 
Tower of St. Mark, and in the Preſence of ſeveral Ve. 
netian Noblemen, a Trial of the Teleſcopes he had con» 


ſt ructed upon the Recital of the Effects of the Spying» | 


glaſs newly invented in Holland. See il Teatro d' Huomini 
letterati. Ait. of Gal. and Dialogue VI. of Part 2. of 
this Vol, | | | 


PAGE zi | 
The CREPUSCLE 


The inner Circle repreſents the Globe. of the Earth. 
The outward repreſents the thicker Air, or the lower 
Region of the Atmoſphere, which encompaſſes the Earth 
Immediately. _ 

The Space contain'd between the two Circles may be 
calPd the Atmoſphere, which probably. is the inferior 
Part of a Vortex of Æther, or of very fluid and very 
extenſive Matter, in which the Earth is carried away. 
The Vortex of the Moon revolves towards the Extre- 
mities of ours, and both, very likely, are preſs'd ſome- 


times more, ſometimes leſs, by the Spheres of the neigh- 
bouring 
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douring Planets. It will be ſufficient ſor the underſtanding 
the-reſt of the Figure, to obſerve, that when the Light en- 


ters from a cleater Element, ſuch as the AEther or the pure 
Air, into a denſe and groſs Element, as is the groſſer Ain, 
it bends and enters into it, incliving a (mall Matter towards 
the perpendicular Line, which may be imagired from the 
Surface of the Fluid to the Centte. AH, repreſents the 
Horizon with regard to the Eye placed in A. 
8, The Sun at one Degree under the Horizon; 8, C, 
Ray meeting the Almoſphere at the Point C, and which, 
in entering it, is bent and deviates from its direct Way, 
drawing nearer the perpendicular CT, ſo that the Ray 
being broken, is, by this bending, confounded with the 
horizonta] Line H A, and cauſe the Sun to appear to be 
already above the Horizon, though it is as yet under it. 


88, The Sun 18 Degrees under the Horizon. The 
Ray 88, E, falls upon the Atmoſphere at the Point E, 


and initead of continuirg its Way ditectly towards e, it 
is bent, and enters into the thic! er Air à ſinall Matter, 
'l his Ray, aſter having been beni at E, goes direcily to 
C, where the horizontal Lite cuts the Atmoſphere. 
There the Ray E C is partly loſt in the Heaven, partly 
reflected upon the Bottom of the Atmoſphere, and faintly 
brought again towards the Eye in A, The reflected Ray 


CA making the Angle of Reflection BCA, equal to the 
Angle of Incidence ECF, this Ray muſt needs be the 
laſt that is viſible, ſince it grazes the Earth, and another 


Ray proceed ing from the Sun above 18 Degrees under the 


Horizon, mult needs be reflected above A, and be loſt by the 


Eye placed in A. The Ray 8 8 E C A, does then mak the 
End of che Crepuſcle. 


888, The Sun more than 18 Degrees under the Hori- 
zon. 888, L, a Ray that goes and meets the Atmo- 


ſphere at the Point L. It is partly admitted therein; the 


reſt is reflected and loſt in the Heaven. The ſmall Part 
of it which enters the thicker Air at L, inſtead of going 


directly to /, is bent a ſmall Matter, grazes the Earth in I, 
and goes to E, where it is partly loſt in the Heaven, an4 


partly refl ted from E to C; where it becomes totally 


inſenſible after ſo many Diminutions, and eſpecially can- 


rot reach the Eye in A, ſince the Angle of Reflexion 
DEF, being equal to the Angle of Incidence LE M, 
brings 
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356 Explination of a few Figures. 
brings the remaining Part of the Ray to C, and not to A. 
The Light of the Crepuſcle is then inviſible, when the Sun 


is more than 18 Degrees under the Horizon ; and this Point 


is the End, as well as the Beginning of the Crepuſcle. 


Here we have made the Angles a great deal larger than 


they ſhould be, to render the Eſfect of them much more 
Jenſible in a {mall Space. For, to reduce them io their exact 
Meaſure, we . ought to have put the Semi-dianeter AT, 
forty times larger than A B the Height of the Atmoſphere, 
which would have render'd the Figure too large in propor- 
tion to the Size of this Volume. 1 


PAGES 191, 192. 


| The two Semi-planiſpberes, intitled the jirf ard ſecond 
Half of the Northern Celgſtial Hemifphere, Pag. 191, and 


192, repreſent together, as in a coneave Vault, the Conſſel- 


lations diſperſed in that Part of the Heaven round the arctic 
Pole to the Equator. 1 
much leſs, and may equally help us to follow the Oider of 
the Stars, The other two Halves, Fag. 193 and 194, re- 
preſent the Conſtellations of the other Hemiſphere from the 


Equator to the ſouthern Pole, which is the Centre of it. So 
ſoon as we are ſure of knowing one lingle Conſtellation, or 
even a ſingle Star, as for Inſtance, the Polar, which is very 


near the arctic Pole, in a fine Night we may, by comparing 
the neighbouring Stars that are in the Planiſpheres, with 
thoſe we perceive in the Heavens, by degrees diſtinguiſh the 
latter, and call the Principal of them by their Names. As 


to the Origin of theſe Names and Figures, ſee the firlt Vol. 


of the Hiſtory of the Heavens, The Planiſpheres we here 
give, are drawn after thoſe of Dr. Halle), F. R. 8. 
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Azugurs, (the Origin and Vanity of) Page 189 
Auguſt, the Origin ef the Ka of the. Month of) 213 
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Potarics, (the Uſciulneſs of) 319 
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D4 S, (the Cauſe of their Inequality) Page 231 

Democritus, (Juſtice done) | 326 
Des Cartes, (the World of) 327 
Dew, (the) 46, 47 
Dieppe, (Diſcoveries of the Inhabitants of) 260 
—— their Ivory-Works, | ibid. 
Diſputet, (the Danger of) 249 
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Dutch in Aſia, 268 
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m———the Motion of) occaſions the Celeſtial Phenomena, 284 


— — — — (the Motion of) ſeem io be Matter of Fact, 299, 300 
Feiipſe of the Sun, EET 
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Ecliſ ſes, (the Uſe of) | 205 
Fd-m, the Sea of) | 197 
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Fire without Light, and vice verſa, 


Page 122 

Fire reſides in the inferior Air, 126 
Fire, the Uſes of, 129 
— in Conjunction with the Air, 120 
— _— the Water, 135 
— — t 136 
— by Smoak, thd. 


w—— lodged in the Oil, 138 
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— the Wonderfulneſs of this Precaution, 111d. 
Fire, the Theory of the Nature of, | 


142 
— is a real Body, 146 
— dilates Metals, 157d. 
— an Experiment on this Subject, tlad. 
Fire or Heat, how confincd; how they get looſe, 45. 146 
Fire is a Fluid, | <P 

Fire, the Subtraction of, condenſes the Water, T; £2 
PFire, the Elaſticity of, 57 
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Fluids, the Nature of, 
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Galiles and Torvice [hus, the Fathers of modern Phyſics, 304 
Ga:ileo finds out the Progreſs of the Acceleration ot heavy Bodics, 
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Gajſerdus, the World of, 227 
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reehts, Servi ices done to Mankind by they Os tid. 

H. 

II how heated, EL 

Harns-T owns, ö 
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Heathens,, Page 176 
Heathens, why reſembled the Hebrews in many reſpects, ibid, 
Heawenly Hoſt, the Origin of, 288, 289 
Heaven, the Uſefulneſs of the Study of, * 5 
the Methed that has been 3 this Study, ibid. 
the true Aim of this Study, 7 
Heaven is the Book of the People, 178 
Heaven, the perpetual Predication of the, 56 
Heaven, the Aſpects of the, 231 
Hebrexvs, in what like the Heathens, 175 © 
Voyage of the, to Opbir, and to Tarſhiſh, 198 
Heights known by the Shadow, 117 
High-Places, the Antiquity and U ſe of, 173 
Hipparcbus, 210, 218 
Hiram, the Pilots of, 198 
Huſbandman, the Philoſophy « of the, 39 
Hyporbeſis of Ptolemy and Copernicus, | 278 
J. 
ACK turning 15 the Help of Smoak, 136 
Idslatry, the Origin of, e 186 
Ignorance of the Bottom of Nature, what good for: 2.8 
Indies, Weſt, found, | 263 
Indies, Eaft, or true Indies, found by the Europeans, 267 
Indies, Commodities of the Eaſt, 159. 267, & ſeq. 
Ingrawving, common, and Mezzotinto, | 113 
Inventars, why forgotten 256 
Jobn II, King of Portugal rejects the Project of PIR, 262 
He blames the Advice given him ot killing the Admiral, after 
his Succeſs to the Advantage of Spain, 253 
| the: the wonderful Effect of the Muſcles ot t the, 84 
Tjs, 186, 18$ 
Jah, the Origin of the Name of, . 213 
K. 
Nowl dge acquired by the Help of our Senſes, how much to be 
: va lued, 341 
L. 
7 Arid Kings, the ProceBiors of Sciences, 208 
Latitude and Longitude, 216 
Light, made for the Eye, and the Eye for the Light, 80 
Tight, colours, lights, and warms, 58 
Light, the Nature of, <9 
Liglt is a Fluid ſpread all over the Univerſe, hd. 
5 the Exiſtence of the Body of, is independent from the Sun, 16id. 
T.isht, the Ways of, 72 


Ligk t, reflected by porous Maſſes, 73 
——— ad more ſtil] by fluid Maſſes; but never by the Vacuum, ibid. 


222 - bent or refrac d in the ſcveral Mediums, ibid. 
| Light 


Load. / 
Logic A 
Low, 


85 = 
Meridi ns 


Metamsr 
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Light without Heat, or ſeparable from the Heat, 


how, burns at the Focus, 
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Page 122, & ſeg. 


125 
the Motions of, are Warnings of hut paſſes about Man 127 
— of longer ſtanding under the Poles than any where elſe, 238 


——of the Moon without any Heat 
Liquors, the cooling of, 
cold, why neceſſary, 


14 


146, 147, 148, 150 


149, 15. 
uben dangerous, ibid 
£ -the Suſpenſion and Poiſing of, 308 
Load. tone, the Properties of the, 254 
Logic, artificial, of no Uſe, 249 
Louiſi ane, or Florida, 266 
M. | 
| Madeira, the INNand, found, 260 
| Malabar, the Commodities of the Coaſt of, | 269 | 
EE Man, the Dignity of, 5 1 
— rxreſpected by the wild Beaſts, 44 
— the Action of God upon, always ſenſible, 31, 94, 100 
"1 — freed from many Diſcuſlions, 97 
6 — the Knowledge of, 329 
8 | —— the Conduct of God with regard to, 340, 341 
h 1 — knows the Outſide and Relations, not the Bottom of 2 | 
4 | "EY 
£4 | —— the Centre of the Relations of this World, even in the Syſtem 
75 | of the Plurality of Worlds, 300 
4 Manica, the Gold-duit of the Mountains, 199 
82 ; Marinetie, (La) 245 
er Marin of Thyr, the Maps of, 216 
8 Marſeilles encourages Sciences early, 210 
84 | Mar. zm confuted, 275 
188 | Mathematics, the Progreſs of, ; 271 
= Mitter, primitive „ never exiſted, 325 
3 | Aeaſures taken in little, as weil as in great Things, for the Serv ce 
of Man, | 119 
of the Earth by Erato/thenes, 209 
to be | Mediterranean, the Circuit of the ancient, 195 
3414 1 — the Circuit oi the mogern, 253 
Meridian Line upon a Horizontal and a Vertical Plane, I 15 
Aſetali dilated by Fire, 
208 | Metamirpb:fis, the Origin of, 
216 Meterpiyc %s, the Origin of the, 
80 | M-x:c. conguer::d by Cortes, 
683 Micr ſepe, the Invention of the, 
«9 — its Effects and Con quences, 
ibid. Mul, the Comm dities of the, 
id. Milieres, the Syſtem of Mr. Privat De, 
72 Mon, the Chongings of the Place of the, 
o1 1 the propor M-::15n of the, 


ibid.! — the Phaſcs of the, 
bid. R 2. 
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Moon, the dim. Light of the whole Body of the, during the Creſcent, 
Page 26 


— the Utility of the Phaſes of it, 
— the Courie of it, 
Merning- ind, 


Maſes's Recital, Univerſal dilonuments teſtifying the Truth of, 


I «tion, what exactly! is, 

Muller, ſurnamed Rien, Adroncmer, | 
Muſcies of the Eye, 

e— ot thc ls, 


N. 


NiAvigatien e mboldened by the Obitrvation of the Polar Star, 


NN awvigators, the Timidi!' y ot the anticnt, 

Neea», Enterprizes or, 
Neamentiæ, why inftivated, 

Newton, Idea of the Syitem of Sir Iſaac, 

N. 12 <t, the 

the 1 and Services afforded by it, 
ö Connexion of Repoſe with it, 

— Uſcfulneſs of the gradual der cog of it, 
the Quietneſs of it, 
— he Cdolneſs of it, 
the Spectacle of it, 

Nit brly Flambeaux, 
Normans, ihe Diicoveries of the, 


0. 


OEſerver, Deſcription of a good, 
Dil, a Conjecture upon, 
Oil, Providence proved from the reſiding of Fire i in ts 
Oifters, the Wholſomeneſs of freſh, 
Opacity, the Cauſes of, 
Opbir, or Sophara, 
Orbits of the Sun and Moon, why they croſs one another, 
Oreſme, 
Organization cannot be the Work. of an uniform Motion, 
Oronce Fine, his Maps, his Pendulum, | 
Aris, or the Symbol of the Sun, deificd, 


P. 


P E ARLS,” the fiſhing of, 
Pencils of Light, 
Pers, conquerred by Pix arro, 
Pbaſes of the Moon, the Utility of "EY 
Phanicians, the Navigation of the, 


26 
205 
6 
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J ids 


200, 207 


173 


1272 


Pbiloſipbers argue not ſo well on the Deftination of the Heaven as 


Earth „ as the common Ton do, 


Phoſphorus, 


_ 
174 


te re 
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Phoſpborne, | Page 144 
Pby/ics, long confined within the Compaſs of Work men, 251, & ſeg. 
uſetul to Commerce, | 255, 250 

aſſiſted and improved by Commerce, 270 

the Hiſtory of Experimental, 177 
Experimental, the only now approved by the moſt illuſtrious 
Academies, 329 

a ſure Meas to improve and perfect 1 274 

Pico of Teyde in the Iſland of Lenerifſe, us Cuidncis, - 122 
Pigeon, the Geurge of, 107 
Planets, the Motions of, 230, 140 
Plants, Midel of a Garden of uſeful, 71 
Pole, Stars next to the; 16, 191, & 17 
Poles, Light mere laſting towards the, 238 
Polybius Writes Memoirs about the Coaſts of the Mediterranean Sea, 
212 

Pompey encourages Aſtronomy, ibid, 
Punticheri, a Cuy in the Eaſi-Indies, belonging to the French, now 
very wealthy, 242069 
Portugueſe, Diicoveries of the, 4360, 267 
drive out the Yenetians in Ala, 267 


and are themſclves expelled thence by the Dutch, 268 
Pe don:us, Aſtronomer, 212, 216, 219 


Potoſi, Mines of, 2 34» 264 
Powder, folminatioe, 1447 
Prediction of Copernicus fulfilled, 298 
of Galileo fulfilled, — 99 
Preſſure or Weight of the Air found out by Te erricellius, 3038 
Propbecies of our Saviour very intelligible in the Copernicas Syſtem, 
| © 
Providence, an affecting Proof of, - 4 
Ptolemy, the Syſtem and Works of, | 214 
| his Maps, why uncorrect 216 
how they were the Occaſion of an uſeful _— 
151 
Ptolemieti, Aſtronomy encouraged by the, 208 
Pui- de- dame, Experiments made on the, 310 
Pump, the Air, N N 314 
Purbacb, 271 
Pytheas, Obſervations of, 210 
| | R. 
RAYS, efficacious and inefficacious, 87 
Rays, Multitude of, failing upon one and the ſame Eye, 85 
Reaſon, its Deſign, 340 
Reaſin, wonderful Agreeableneſs of our Senſes with, 1614. 
Reaumur, the Encomium of Mr. De, 22 
R. He ct ion of the Light upon maſſy and fluid Bedies, 73, 75 
Refraftions, ibid, 
Refr angibility of the Rays varies according to the Colours, 104 


River * 
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Rivers, American, why ſo very large, | Page 264 
Romans, State of Phyſic among the, 211 
Roundneſi of the Earth, 206 
„ 8. 
S Acrifices on high Places, 173, & ſeq. 
Sacre boſco, | 253 
Salt, the Bond of Fire, 137, 143 
— cools and congeals Liquors, 150, & ſeg. 
Scbolaftic, the Origin of, 248 
=== Philoſophy, the Emptineſs of, ibid. 272, & ſege 
Sciences in the Eaſt, the Decay and Reſtoration of, 246 
Scipio applies himſelf to Aſtronomy, 213 

Sea, the Red, or the Sea of Edom, or the Erytbrean, or Idumean 
Sea, | 197 
Sea, the White, found, 266 
Sea-weed, Salt extracted out of, 151 
Senſations, the Order of, 92 
Senſations are a perpetual Revelation, ibid, 


Senſes, the agreeing of Reaſon with our, 340 
Senſes, Philoſophers are in the wrong to deſpiſe the Teſtimony of 


our, | 341 
Seprentrio, the Origin of the Name, | 193 
bade, 111 
the Utility of, | 172 

in Painting, | 11 
in Engraving, ibid. 
— Gnomonics or Dialling, 8 114 
Sbade, the Coolneſs of, ibid. 
Siam, the Commodities of, 270 
Srenna, the ituation of, 209 295 
Smoak, 136, 153 
Hack turning by the Help of, 135 
Soap, Bubbles of, 107 
Scloman, Navigation of the Fleets of, 193 
Spaniards, their Portion in America, | 254 
Species can be varied in Plants and Animals, 318 
Spbere, the Structure and U ſes of the Armiilary, 2'9 
Spices, | 259 
Spices, the Origin of, in the Courts of Juſtice, ibid. 
Stars, the Beauty and Uſefulneſs of, | 1 5 
Stars, near the Pole, 5 
Star, Polar, | | 191 
Stars, the falling of, perfectly intelligible in the Copernican 
Syſtem, h | 393 
Stars made for the Eye, and the Eye for the Stars, | 92 
Stoefler, 271 
Stone of Boulogne, | 144 
Stuffs, the Uſe of hairy, 4 153 
Sun, Eclipſe of the, 21 
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Tarta 
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Temp, 
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San, Beauty of the Approaches of the, 


| Page 47 
the Riſing of the, | 48 
———the Unity of the, 49 
——— Diſtance of the Earth from the, X ibid, 


Advantages reſulting from this Situation, 


50 
Fun, the Motions of the, 224 
Sword, the wearing of the, 247 
the Right of wearing the, in whom it reſides, ibid. 
Symbols, Ægyptian, the ancient Writing, 186 
Symbols, give Birth to Idolatry, . 188 
Sy/jiems, general, very uncertain, 109 
—— -necdlefs, | | 328, 337 
dangerous, 339 

| T. 
| T:. Arſhiſh, modern Andaluſia, 196 
Voyages to, 198 
Tartary, Commodities of, 267, 269 
Teleſcape, Invention of tbe, | 


| 7 
Teleſcope, firſt Application of the, to Aſtronomy. See the Frontiſpiece, 


| and 277 
— reflecting, invented by James . "SF 
T-mpering of Metals, | 143 
Tenerife, the Pico of Teyde in the Iſland, 122 
Thales of Miletum acquaints the Ere ls with the Polar Star, 195 
| Thermometer, the Invention of it, | 312 7 
— the Utes of it, | 313 
A the Cauſe of the Variation of it, | | 146 
. T bul-, 5 210 
; Tramontane Pedre la 195 
? Tranſparency, the Cauſe of, 73, 77 
3 — deſtroyed by the Diverſity of Elements, _— 
) — deftrcyed by Fire, 775 125 
7 Travellers, the Services rendered by modern, 270 
3 Traveiling, the Taſte of, 263 
8 Truth eſſential beth in Phyſics and Morals, 167 
9 
4 V. 
” JP Ac vum, Machine of the, 314 
7 — Con ſequences reſulting from the Experiments made in tne 
5 Machine of the, 315 
1 Venice, ancient Commerce ct, 2 9 
Verus, Explication of the Mot.ons of the Planet, 281. 334 
3 Viſion, how operated, 82, & «gs 
1 when confuſed, 55 | gr 
i Veortexes, (Des Carte: 5 mend. d by Mr. De Molierei, 335, & eg. 
+ Veogages, 
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Vyages of ihe Ancicnts, | Page rgr 
Urſa Major, 11 8 19 
Urſa Minor, or Cynſure, | . tbr 
Þrſe, the Diſcoveries of the two, . 192 
——— the Origin of their Names, | ibid. 

| W. 
AR d'fperfed in the Air, 134, 157, & ſeg. 
Water, not compreſiible, but much dilatable 135 
Water, terrible when joined with Fire, 135, & ſeq. and 158 
the Vehicle of the nutritive Principles, and of the ſubterranean 
Matters, | — + 
is the principal Ground of Flame, 162 
Mater how condenſed, 15 5 

Max- Candle mad: of vegetative Tallow, 13 
Ways of the Light, | 72 
White Colour, the Cauſe of, | 105 

— — — the Effect of, 108 
Wire, how can be fall of Fire though as cold as Ice, 149 
Mood, porous, why warmer than Box and Marble, 153 
World, Suſpicion of a Plurality of, 300, 331 

8 T bis Suſpicion takes nothing from the Gratitude of Men, 1bid. 
Writing and Painting, the Product of Aſtronomy, 18; 
— an Example of the Symbolical, _ 186 

— = current, cauſes the Symbolical to fall, 133 

Z. | | 
Z9DITACK, | 171 
Zodiacł, the Invention of the, 176 


— the Manner in which the Diviſion of it was made, 178 
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